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THE COMING ECLIPSE OF THE SUN. 


By E. Wa ter Mavunper, F.R.A.S. 


THE great success which attended the expeditions that 
went out to watch the Indian Eclipse of 1898, will, it 
is to be hoped, have quickened the interest in eclipse 
work, and will lead to that of the coming May being 
observed yet more thoroughly. Political events have 
drawn attention into other directions, but it is so 
seldom that so good an opportunity is afforded to the 
inhabitants of these Islands to observe an eclipse with 
so little or so easy travelling, that it would be a great 
misfortune if the occasion were not utilized to the 
utmost. 

The path,of the eclipse is as follows:—It begins on 
the Pacific Coast of Mexico, where the eclipse begins 
at sunrise; the shadow track crosses the north-west 
angle of the Gulf of Mexico, and strikes the United 
States in Louisiana. Travelling in a north-easterly 
direction it passes over New Orleans, and traverses 





in succession the states of Mississippi, Alabama, 
Georgia, South Carolina, North Carolina, and reaches 
the Atlantic at Cape Henry in Virginia; Columbus 
in Georgia, Raleigh in North Carolina, and Norfolk 
in Virginia being the chief towns near the central line. 
Then the eclipse crosses the Atlantic, and the longest 
duration of totality takes place when it is a little less 
than half-way across, come 350 miles east of New- 
foundland. 

The shadow track next touches land in Portugal, at 
a seaside resort named Ovar, some fifty miles south of 
Oporto. The eclipse is total for a few seconds at 
Oporto itself as it lies just within the shadow track. 
Crossing the Peninsula to the Mediterranean coast, ws 
find a few miles south of the port of Alicante, a quaint 
semi-Moorish little town named Elche, and a straight 
line joining Elche with Ovar very nearly represents 
the path of the central shadow. 

The track then crosses the sea again, this time across: 
the Mediterranean, and the central line meets the 
African coast almost precisely at Cape Matifou, the 
eastern horn of the bay on the western side of which 
stands the city of Algiers. The line then passes east- 
ward, nearly bisecting the province of Tunis, and 
entering the Gulf of Cabes, skirts the coast of Tripoli, 
and ends at sundown as it reaches the eastern shore of 
the Gulf of Sidra. 

It will be seen from the foregoing that there are two 
great regions where the eclipse may be observed, the 
one on the west of the Atlantic, where the eclipse takes 
place before local noon, the other on the east of the 
Atlantic, where it takes place after local noon. 

It is, of course, always a matter of great importance? 
that the sun should not be near the horizon at the time 
of totality; the chance of cloud being so much greater 
in the case of a low sun, and atmospheric absorption 
necessarily interfering to a greater extent. We may, 
therefore, leave out of consideration that part of the 
shadow line which lies in Mexico, and commence with 
it as it enters the United States, near New Orleans. 
Here the sun will be 30° high at the time of mid- 
eclipse, which will take place at about 7.30 a.m., local 
time, and totality will last for 78 seconds. At Cape 
Henry, on Chesapeake Bay, the sun’s altitude will be 
47°, the local time 8.49 a.m., and the duration of 
totality 106 seconds. On the line joining these twe 
stations, the altitudes, local times and durations of 
totality may be inferred pretty closely from their dis- 
tances from the two extreme stations. Thus, at Union 
Point in Georgia, nearly midway between them, we 
find the sun’s altitude 39°, the local time 8h. 8m. a.m. 
and the duration 92 seconds. 

Cape Henry, Virginia, gives us the longest duration 
for any land station for this eclipse, but when we raise 
the question of weather probabilities we find that 
neither the Atlantic nor the Gulf Coasts of the Unite«t 
States are very promising. The weather Bureau of 
the United States Department of Agriculture has care- 
fully collected the cloud statistics of a large number of 
stations, with the result of showing that the interior 
of South Carolina, Georgia, and Alabama, where the 
shadow track crosses the southern end of the Appala- 
chian Mountains, offers much the best prospects, and 
the chances of a clear sky seem to diminish in pro- 
portion as the coast is approached in either direction. 
In all the three states named the weather conditions 
seem as favourable as can possibly be expected. 

Crossing to Europe, we find the sun 42° high at 
Ovar, the local time 3.28 p.m., and the duration of 
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totality 94 seconds. At Cape de Santa Pola, on the 
east coast of Spain, near Elche, the altitude has 
Ciminished to 34°, the duration to 79 seconds, and the 
local time of mid-totality is 4.11 pm. As in the 
United States, corresponding particulars may be in- 
ferred for any intermediate place from its distances 
from these two extreme stations. 

So far as the weather conditions are concerned, the 
prospects in Portugal are much the least favourable, 
the stations on the western slop2 of the Serra 
D’Estrella generally suffering from the drawback that 
the afternoons are cloudy at that time of the year. 
Broadly speaking, so far as at present known, the 
weather in Spain would seem to be likely to be all that 
can be desired, whether on the central table-land or 
down near the coast near the department of Alicante. 

When we cross to Algeria we find the sun’s altitude 
very nearly the same as at New Orleans; 29° 
instead of 30°, and the duration is only 71 seconds. 
The mid-eclipse takes place here at 4.31 p.m., locai 
time. It is not likely that any observers from England 
will go further east. 

The weather probabilities not greatly favouring Portu- 
gal, and especially the coast, probably but few parties 
will try that country. It ought certainly not to b3 
entirely neglected, for the experience of former eclipses 
has shown again and again how compietely the most 
careful cloud forecasts will sometimes be falsified by 
the event. Two railways run north from Lisbon, the 
one along the coast through Coimbra will give access 
to Ovar on the coast, or to Viseu inland; the other, 
striking inland towards Salamanca, will lead to 
Sabugal. These three places seem to be the most 
accessible on the central line in Portugal. 


In Spain the principal places on or near the centrat 
line and accessible by rail are Plasencia, Navalmcral, 


and Oropesa. All three can be reached by rail from 
Lisbon or Madrid. Talavera de la Reina is the prin- 
cipal town upon this line, but the duration here is not 
quite 50 seconds, Talavera, though within the shadow, 
being a good deal north of the central line. Further 
east, Toledo just escapes the total phase, being a few 
miles north of the northern limit of the shadow, and 
from this point onwards till we reach the coast no 
tcwns of great importance are intersected by the line of 
central eclipse, though two railway lines,—on the more 
easterly of which is Alcazar, a considerable railway 
junction, 15 miles north of the central line,—run south 
from Madrid and meet at Ciudad Real after crossing 
the shadow track. But by far the most accessible 
places, especially for those with any considerable equip- 
ment, are Alicante and Algiers. Neither are quite on 
the central line, but the duration at Alicante will be 
72 seconds and that at Algiers 66, and, so far as it is 
possible to predict, the probability of a very pure sky 
is great for the neighbourhood of both cities. 

So far as at present arranged the distribution of the 
English official parties will be somewhat as follows :— 

The Astronomer-Royal and Mr. Dyson, from the 
Royal Observatory, Greenwich, will probably occupy a 
siation in Portugal near Cvar. Sir Norman Lockyer, 
who will be accompanied by Mr. A. Fowler and per- 
liaps other assistants from the Sout: Kensington Ob- 
servatory, will take his place near Alicante; whilst 
Algeria has been chosen hy Mr. Evershed, and Prof. 
Turner and Dr. Common will probably choose the same 
district. 

The British Astronomical Association are engaging 


the splendid steamer “Tagus,”’ of the Royal Mail . 





Steamship Co.’s line, to take observers to Alicante and 
Algiers direct from England, and have arranged to 
call at Cadiz for the convenience of those who wish to 
observe the eclipse at Alcazar, and to combine with it 
a tour in Southern Spain. A second expedition, under 
the leadership of the Rev. J. M. Bacon, F.R.a.8., will pro- 
ceed to the United States, probakly taking their 
station at Newberry, South Carolina. 

The most important items in the programme of ob- 
servations as yet determined upon appear to be Sir 
Norman Lockyer’s scheme for obtaining the “ Flash” 
spectrum with a very much larger solar image than ever 
attempted before; Mr. Evershed’s, to prolong the 
“Flash” by choosing a station near the edge of the 
shadow; and Dr. Common’s, to imitate Mrs. Maunder’s 
photographs of the coronal streamers with much morc 
powerful instruments. 

It may be assumed that the numerous methods of 
observation, photographic or visual, carried out or 
attempted in past eclipses, will be again tried next 
May. Photographs of the corona will be taken on ail 
scales, from that giving the sun a diameter of 4 inches, 
such as the Astronomer-Royal obtained in India with 
the Thompson heliograph of the Royal Observatory, 
Greenwich, to that which gives the sun a breadth of 
but a very small fraction of an inch. 

It may be again emphasized here that those photo- 
graphers whose object-glasses have an effective ratio of 
aperture to focus not exceeding 1 to 15 or 16, will be 
well advised to discard any form of equatorial mount 
or driving clock, with its liability to shake, and in- 
sidious temptation to over-expose, and rigidly fixing 
the camera, to give exposures not exceeding one second 
as a maximum. 

Both before and after totality a series of photo- 
graphs should be taken of the Partial Phase. Since 
but one photograph has as yet been obtained of the 
Corona after totality was well over, no definite rule: 
can be laid down as to the style of instrument that 
should be employed. Therefore in this next eclipse alt 
sorts of cameras might be pressed into the service, and 
some range of exposure should be given. One thing 
is certain; that in all cases the development must be 
carried out with the special object of restraining the 
high lights and giving opportunity for the feeble 
radiations to register. 

Mr. Nevil Maskelyne wiil kinematograph the corona 
at his station in America. A most interesting and in- 
structive use for the kiaematograph in the coming 
eclipse would be its adaptation to the experiments 
which Miss Gertrude Bacon carried out in India on 
the illumination of the landscape during the Partial 
Phase. In a series of five photographs, taken at equal 


| intervals, Miss Bacon found the curious fact confirmed 


(hitherto believed to be an optical illusion) that the 
illumination returned more rapidly after eclipse than 
it diminished before eclipse. The kinematograph, if 
used for this purpose, would give a more even and con- 
tinuous series, and if it were possible to use more 
than one in the same locality, would decide whether 
the same effect held good when the instrument was 
pointed in the direction from which the shadow was 
approaching and towards which it was receding. 
Akin to this observation is that of the general il- 
lumination of the corona, which may be determined 
by very simple photographic sensitometers. In India 
this was determined photographically by Mr. E. W. 
Johnson (using a sensitometer constructed by Mr. 
Gare) and by the Rev. J. M. Bacon, and visually by 
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Maps showing the Path of the Moon’s Shadow during the Eclipse. 


(Reproduced by permission from the ** Nautical Almanac” Circular, No, 17.) 
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Mr. T. W. Backhouse and Dr. Irwin Sharp, at Buxar, 
and by myself at Talni, by comparing it with the 
evening twilight illumination. 

Spectroscopic observations of all sorts will be made, 
from those with giant slit spectroscopes or object-glass 
prisms to those with the humble but portable prismatic 
opera-glass. Observers with the latter will probably 
confine themselves to the shape of the Corona as seen 
in the green coronium ring, the red and blue hydrogen 
and the yellow helium rings. To attain the same 
object without a spectros:opic apparatus, Mr. Shackle- 
ton suggests that it would be well to photograph the 
corona by light as nearly monochromatic as possible, 
obtaining this partly by using a film of special colour 
sensibility and partly by the use of a colour screen. 

There are two classes of work that have been very 
generally omitted from sysiematic observation in recent 
eclipses. These are the observations of the shadow bands, 
of which very little is as yet known, and the visual study 
of a small portion of the inner corona. The latter is 
especially important for the true understanding of the 
curious formations that in photographs appear to en- 
wrap the brighter prominences and which lie at the 
base of the great rays and the polar plumes. Only a 
very small portion should be attempted by any one 
observer since the time of totality is very short, but 
the study of that portion should be thorough. 

Not very many English observers will seek the 
American portion of the shadow track, and for these 
there is only one method of reaching their station, 
i.e., by a voyage across the Atlantic. For the eastern 
observers there are many ways of travelling. By sea, 
English astronomers can join the British Astronomical 
Association’s expedition, or go by regular lines to 
Bordeaux, Santander, Lisbon, Cadiz, Gibraltar, Malaga, 
or Algiers, from which ports they may travel inland by 
rail to the central line, or in the case of Algiers observe 
the eclipse at the port itself. For those who shirk 
the Bay of Biscay, it is possible to travel overland 
through Paris direct to Madrid from whence several 
railway lines cross the path of shadow, or, by taking 
ship at Marseilles, to cross the Mediterranean to 
Algiers. For the overland travellers, the chief difficul- 
ties will be in the transport of thei instruments, and 
in the number of frontiers (which *+pell custom-houses 
and, perchance, disaster to photographic plates) which 
must be crossed. 


— -- — <&—_—-—-—-—- - — 
ELECTRIC AUTO-PORTRAITS. 


By Avex. THURBURN. 


Since Mr. Brown, of Belfast, described the figures 
he obtained by electric action on photographic dry 
plates in ‘‘ The London, Edinburgh, and Dublin Philo- 
sophical Magazine” for December, 1888, accounts of 
similar experiments with plates have from time to time 
appeared, of which by far the most striking are those 
contained in Lord Armstrong’s fascinating and mag- 
nificently illustrated book, ‘‘ Electric Movement in Air 
and Water.” I am, however, not aware of any such 
experiments having been tried with sensitized papers, 
although they yield interesting results, and suggest 
various problems, when the figures thus produced are 
compared with the corresponding ones on plates. If two 
photographic plates are placed back to back between 
the terminals of a discharger connected to a sufficiently 
powerful induction coil; and a single discharge is made 
to strike on them, and the plates are then developed, 





the image produced on the plate which faced the 
positive terminal resembles in size, but is different in 
form, from that produced on the plate which faced 





Fia. 1—Normal positive on glass. 


the negative terminal. The latter can be easily re- 
cognised by the frond-like markings which form so 
large a part of it, as may be seen in the illustrations 
1 and 2. But if, instead of glass plates, we substitute 
sensitized papers with a piece of glass between them to 
prevent their being pierced by the spark, the negative 
figure will be much smaller than the positive, and will 





Fia. 2.—Normal negative on glass. 


contain no trace of fronds. Such a negative is shown 
by Fig. 3. The corresponding positive figure was nearly 
three times larger in diameter, and the difference in 
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size is sometimes far greater than this. It is unnecessary 
to reproduce the positive figure, as it does not differ in 
such a marked degree from the positive figures obtained 
on plates. 
make much difference in the images got in respect 





Fia, 3.—Normal negative on paper. 


either of their forms or the correspondence in size of 
the positives and negatives. 

The smaller size of Fig. 3, as compared with the 
companion positive figure, appears to be owing, in part, 
at all events, to the greater penetrative power of the 
discharge proceeding from the negative terminal, which 
carries a portion of the electricity through the gelatine, 
and into and beyond the paper support, so that only 
a part of it produces visible effects by acting on the 
silver in the sensitive emulsion. This may be proved 
by placing two sensitized papers (B and c) on each side 
of a piece of glass, a film of gelatine over each, and 
above the gelatine films two other sensitized papers 
(a and p), and inserting the arrangement between the 
terminals of the discharger, a and B being on the side 
next the positive terminal. If a single discharge be 





Fic. 4,—Negative on Nikko paper with Leyden jar in circuit. 


caused to pass between the terminals, the negative 
electricity will pass through p, and its underlying 
gelatine to c to a greater extent than the positive does 





The substitution of films for plates does not 





through a and its film to B, and will thus produce a 
larger figure on c than that on B, while the negative 
figure on p will, for the same reason, be smaller than 
the positive one on a. In several cases I found ths 
paper B a complete blank, while c showed a well-marked 
image, 

It would also appear that the form of the image repre- 
sented by Fig. 2, as well as the smaller size of the 
negative images on paper, is dependent on this more 
effective action of the negative side of the discharge. 
In the first place, the negative fronds do not appear, 
even on plates, unless the action of the discharge is 
strengthened by induction, as has been shown by the 
experiments both of Mr. Brown and Lord Armstrong ; 
and even if the inductive action be preserved, but the 
strength of the current be reduced, the resulting figures 
will not only be smaller in size, but be wanting in the 


| characteristic branching character of the positive and 


the fronds of the negative. 

On the other hand, the normal form of the negative 
figure on plates may be more or less closely reproduced 
on sufficiently rapid sensitized papers if the discharge 
on them be condensed by connecting a Leyden jar witn 
the terminals of the coil, so as to act as a shunt. The 
figures thus obtained show, in addition to the fronds, 
the ordinary rayed paper form of the negative discharge 
(see Fig. 4), which appears to be produced by a portion 
of the current which passes directly to the paper without 





Fia 5 —Exterior paper negative with Leyden jar. 


proceeding along the shunt wires that lead to the jar. 
If two pieces of paper be used, one above the other, as 
in the quadruple sets just described, this direct current 
will be too feeble to penetrate the outer paper p, while 
the other portion of the current, condensed by the 
Leyden jar, will pass through p, and act solely on c. 
p will thus show only the ordinary paper figure (Fig. 5), 
and c will show one composed entirely of fronds (Fig. 6). 

The fronds can, however, be produced on paper with 
greater ease and certainty by other methods. If oil be 
spread on the back of sufficiently rapid paper, so as to 
make it translucent, before it is exposed to the discharge, 
the negative image will then be covered with fronds 
as handsome as those produced on glass, and it will also 
be of equal size with the positive image, which, for its 
part, will contain the branchings characteristic of pos- 
tives on glass plates. The same results may be obtained 
in a smaller degree by turning the sensitized side of 
the paper which is near the negative terminal towards 
the glass, or by keeping the sensitized side outwards, 
and covering it with a thin sheet of glass, gelatine, or 
the like. In the last mentioned case the images are 
somewhat blurred, and the fronds sometimes very small, 
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though the figures, as a whole, are large, as in other 
cases where fronds are produced. 

As the ablest electricians are not yet agreed as to what 
is the real nature of electricity, I shall not presume ta 
enter on a discussion involving this question, but if any 
readers interested in such speculations will refer to 
Lord Armstrong’s “Electric Movement in Air and 
Water,” they will probably be struck with how readily 
the theory broached by him lends itself to an explana- 
tion of the experiments above described. The concen- 
trative character of the negative current, as opposed 
to the dispersive character of the positive, which is 
involved in his theory, fits in well both with the more 
penetrative power of the former, and also with its being 
less easily diverted by resistances when moving in the 
plane of the paper, and thus forming smoother curves 
when the homogeneous nature of the support for the 
sensitive film admits of this. 

The method of receiving the spark discharge on a 
photographic plate may also be employed to show the 
oscillatory character of the discharge of a Leyden jar. 
As is well known, this discharge is not one simple 
operation, but if we suppose the inside to be charged 
positively, then, when the jar is discharged, this positive 
charge does not merely leave the inside, but surges over 
to the outside and charges it positively, instead of 
negatively, as it was before. This new positive charge 
on the outside then surges back to the inside, and this 





Fia. 6.—Negative lying below Fig. 5. 


oscillatory process is repeated with inconceivable 
rapidity until the oscillations gradually die away. 
Fig. 7 is taken from a plate which faced the negative 
terminal, and yet it will be seen that the positive mark- 
ings from the oscillation caused by the Leyden jars 
extend nearly as far as the negative ones. Even when 
there is no Leyden jar in the circuit, there may be 
oscillations in the discharge of sufficient strength to 
show themselves on the plates. On closely examining 
Fig. 2, there will be seen small positive twigs projecting 
from some of the main lines, while negative fronds may 
be traced, though less easily, on Fig. 1. I have found, 
in general, that the superior efficiency of the negative 
discharge asserts itself here also, so that the effects of 
its return as a positive charge are more easily recog- 
nized in the negative plates than are those of the negative 
return swing of the positive charge on the positive 
plates. When the Wehnelt interrupter was used in- 





stead of the ordinary contact breaker, then, even thougn 
there was no Leyden jar introduced, the glass plates 
showed the central rayed figures, in addition to the 
normal positive branches and negative fronds. As I 





Fig. 7.—Glass negative with two Leyden jars, showing oscillations. 


had cut out the condenser when using the Wehnelt 
interrupter, these rayed figures were probably produced 
by the spark at “ make,” and the normal ones by the 
spark at ‘“ break.’ If the spark be allowed to pass 
freely between the terminals of the coil, with no plate 
or other obstacle interposed, the portion which produces 
the rayed figures will be seen to be of a dull magenta 
colour, while the other portion has the usual white 
colour. Oscillations were well shown on some of the 
images produced with the Wehnelt interrupter. It 
will be seen that these experiments can easily be re- 
produced, and any one who repeats them under varying 
conditions will find that they exhibit a number of 
details which it would be of more interest for readers to 
work out for themselves than to have them minutely 
described for them. 
a 


POLARITY IN MAGIC SQUARES.—II. 
By E. D. Litter 


IV. Natura, Cuain.—The numbers 1 23456789 
may of course be arranged in the form of a square in 
such a way that every two successive numbers in tho 
series shall occupy contiguous positions in the square, 
as in the following examples : — 






































| - io 6 | I 2 

6/;5 | 4 7 ist 2 

7 119s 6ioi}¢4 
Fig 5 Fig 6. 


It will at once be seen that the first of these squares 
only requires the transposition of 4 and 6 to become 
identical with the Natural Square, and that the other 
by the transposition of 2 and 8 becomes the Magic 
Square. The only difference in principle between the 
two squares is that 1 in the first is placed in a corner 
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position, and in the other in a middle position, of a 
row. 

By, pushing out the middle positions of the outside 
rows and columns, so as to convert the squares into 
circles or octagons we may take the two figures iden- 
tical, and obtain a figure which may be called the 
Natural Chain, equally convertible into the Natural 
Circle or Octagon, and the Magic Circle or Octagon by 
the transposition of two opposite even numbers, 4 and 
6 in one case, 2 and 8 in the other. 


if] 
o 





Fig. 7, Fig.8. Fig. 9. 

The law of polarity between the Natural Circle, or 
Octagon, and the Magic Circle, or Octagon, is of course 
precisely the same as that of polarity between the 
Natural and Magic Squares, but it admits of a differ- 
ent expression. 

For in the Circle, or Octagon, the external rows and 
columns of the squares have become arcs, or triangles, 
while the middle rows and columns, as well as the 
middle diagonals have become diameters. The polarity 
of the two figures may therefore be stated as follows :— 

In the Natural Circle the Natural Rows and Columus 
have become four arcs each equal to a quadrant and 
two diameters: the Magic Rows and Columns have 
become four arcs each equal to three quadrants and two 
diameters. In the Magic Square the statement must. 
be reversed. 

In the Natural Octagon, the Natural Rows and 
Columns have become four obtuse angled triangles 
each on a side of a square, and two diameters; the 
Magic Rows and Columns have become four acute 
angled triangles, each on a side of the square, and two 
diameters. In the Magic Octagon the statement must 
be reversed. 

In the Natural Triads in either figure an even num- 
ber forms the vertex of a triangle, in the Magic Triads 
an odd number forms the vertex. 

This connection of a Natural Figure with its com- 
plementary Magic Figure through the intermediary 
Natural Chain leads to the enquiry whether there is 


any other Natural Figure connected thus closely, or | 


more 80, with its complementary figure, and to the dis- 
covery that 1 2 3 4 5 6 7 can be arranged as a natural 
chain in a figure which may be described as perfectly 
natural, and at the same time perfectly magic. 

If a hexagon be formed of six equilateral triangles 
placed with their vertices at a point, the numbers 
1 234567 may be placed as in figure 10, where 





™,. 
5, >F 
6 3 
¥ 
Fig.10. 


The numbers form a continuous chain, all the links 
of which are of equal length. 








Each of the five natural triads, or triads of numbers 
in natural order, lies on three successive positions, 
1—2—3, 2—3—4, 3—4—5, 4—5—-6, 5—6—7. 

Each of the five magic triads or triads of numbers 
having equal Summation (12) lies on three successive 
positions, 1—_4—-7, 1—_5—-6, 246, 2—_3—7, 3-4— 9. 

It is somewhat surprising that this figure was not 
adopted by the Ancient Mystics and Astrologers as a 
perfect presentment of the sacred and planetary number 
seven combined with the equally sacred and funda- 
mental number twelve. 

V. Patus.—We have already had occasion to regard 
the Series 1 2 3 45 67 8 9 as a recurring Series, and 
on the same principle we may regard a number-square 
as capable of extension, without alteration in its 
character, by repeating its rows and columns in 
their original order. Let the Natural and Magic 
Squares of 3 then be extended, first by repeating two 
rows above and below the square, and then by re- 
peating two columns of the resulting rectangle of 
numbers to the right and left. 

We shall then have the squares shown in the follow- 
ing figures 11, 12, 13, 14, 15, 16. 
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In Figs. 11, 12, we see that in the extended Natural 
Square the Magic Square is latent, with its rows and 
| columns in Bishop’s paths, while in the extended Magic 
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Square the natural square is latent in exactly the same 
way. 

In Figs. 13, 14, each Square is seen to be latent in 
the other with its rows and columns in Knight’s paths. 

In Figs. 15, 16, each square is seen to be latent in 
the other with its rows (or columns) in Knight’s paths, 
and its columns (or rows) in Bishop’s paths. 

Polarity of direction with regard to paths is thus es- 
tablished. 

VI. Noration—If each number of the Natural 
Square is denoted by a combination of two letters 
A, B, or C, and a, b, or c, one denoting the row, and 
the other the column of the Natural Square in which 
the number occurs, the notation of the Natural and 
a Squares, Fig. 2 and Fig. 1, will respectively 

e:— 


Aa Ab Ac -Be Aa Cb 
Ba Bb Be and Ca Bb Ac 
Ca Cb Cc Ab Cc Ba 6 


Now let the Magic Square Fig. 1 be written in similar 
notation :— 


Aa Ab Ac 
Ba Bb _ Be 
Ca Cb Cc 
the notation of the Natural Square will then be :— 
Ab Ca Be 
Cc Bb Aa 
Ba Ac Cb 


which is seen to be precisely the same as the notation 
of the Magic Square in terms of the Natural Square, 
except that the rows of one are the columns of the 
other. 

If the rows and columns of either of these squares 
formed from the other are examined it will be found 
that in any row or column of either, every row and 
column of the other is represented. Or to put it in 
another way, every capital letter and every small letter 
is found in every row and column of either square. 

The existence of a law under various aspects, and the 
essential unity of the law, has now been as fully illustra- 
ted as our space permits. It is needless to say that if a 
square of higher dimensions is subjected to the same 
sort of analysis many more illustrations of the same 
law are discovered, but their very multiplicity is rather 
a disadvantage than otherwise. It is the simplicity 
of the 3 squares which makes it such a good “ subject.’ 
Under whatever form the law may appear in greater 
squares we may be sure that the same principles under- 
lie it in all cases. Whatever rules have been heretofore 
devised, or may be devised hereafter, for the construc- 
tion of magic squares—must be based upon the same 


_ principles. 


——_—__o- —- — 


PLANTS AND THEIR FOOD.—II. 
By H. H. W. Pearson, M.a. 


WE have seen that more than half of the substance of 
a plant is composed of Carbon.* Carbon, therefore, is 
the most important constituent of plant food, and we 
will now consider whence and in what form it is ob- 
tained. The forms in which this element is found in 
Nature are not numerous, although there is an immense 
quantity of it. It exists in the pure form, as is well 
known, in Diamond and Graphite (of which “lead” 
pencils are made); combined with other elements it is 
found in great abundance in the air as Carbon dioxide 
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gas,t and in the earth in the form of Carbonates (e.g., 
Dolomite, Limestone, Chalk, &c.); it also occurs nearly 
all over the earth’s surface as organic matter, which is 
the result of the alteration and decay of the dead 
bodies of animals and plants. Plants obtain their 
Carbon mainly from the Carbon dioxide in the air. 

“Organic” substances were so called because it 
was thought that they could only be produced in the 
course of the processes of life in a living animal or 
plant. They were therefore considered to be of an 
essentially different character from simpler substances 
—such as Carbon dioxide, Nitric Acid, &c.—which the 
chemist could prepare in his laboratory. In 1828, 
however, a German chemist succeeded in preparing arti- 
ficially a solid compound called “ Urea,’ which, before 
that time, was supposed to be produced only in the 
body of a living animal. Since then many more of the 
so-called organic substances have been fabricated by 
chemists. We now believe that in the course of time 
the chemist will be able to prepare artificially all the 
substances-which are found in animals and plants, or 
at least, compounds which are chemically identical 
with them. The term “ organic ” can therefore no longer 
be used in the sense in which it was at first applied 
to these substances, but as a matter of convenience it 
is still customary to use the term to include the very 
large number of compounds which Carbon makes with 
other chemical elements, although many of them are 
now quite as easily made as a simple inorganic sub- 
stance. For our present purposes we may say that an 
organic substance is a compound of Carbon and Hy- 
drogen (or Nitrogen), which usually contains Oxygea 
as well, and frequently other elements (e.g., Phosphorus 
and Sulphur) in addition. 

Certain plants, such as the Fungi, obtain the whole 
of their Carbon from organic matter which they find in 
the soil or other substances upon which they grow. 
Others, however, which contain the green colouring 
matter, chlorophyll, in their leaves, derive at least pari 
of their Carbon—it may be all—from the Carbon 
dioxide in the air. It is with these green-leaved plants 
that we are most generally familiar. The green colour, 
although present, is in some cases masked by other tints, 
as in the leaves of the common red cabbage and the 
“copper” beech. For the present we shall consider 
the Carbon food-supply of green plants only. 

Air contains a very small proportion of Carbon 
dioxide. It was found during 1898 that in the air 
of the Royal Gardens, Kew, at a height of 4 feet 
6 inches from the ground, there were from 2.7 to 3 
parts of Carbon dioxide in 10,000 parts of air.[ Thus, 
although the stock of Carbon in the atmosphere taken 
in the aggregate is immeasurably large, it is in an 
extremely diluted condition, and we cannot easily form 
any idea of the vast amount of air which must be 
drained of its Carbon in order to supply the needs of 
the world’s green vegetation. It has been calculated 
that in attaining its full size, a single tree having a 
dry weight of 11,000 lbs. has abstracted all the Carbon 
from over 15 million cubic yards of air.§ 

The Carbon thus taken from the atmosphere is not, 





+ Carbon dioxide is that constituent of the air which causes lime 
water, exposed in an open dish, to become “ milky.”” A few other 
gases which contain Carbon are also found in the atmosphere in 
certain localities, e.g., Marsh gas. 

t Presidential Address to the Chemical Section of the British 
Association, Dover, 1899. 

§ “A Text-book of Botany,” by Strasburger, Noll, Schenck, and 
Schimper (English translation), p. 196. 
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however, lost to it, but sooner or later finds its way back 
again in the form of Carbon dioxide from the lungs of 
animals and from burning or decaying organic sub- 
stances. From every coal fire Carbon returns into the 
air from whence it was taken by the vast forests which 
flourished untold ages ago. There is thus maintained 
a continuous circulation of Carbon, from its gaseous 
form (Carbon dioxide) to the more or less solid state in 
animals and plants; here it is presented in an organic 
form, sooner or later to be destroyed, once more setting 
the Carbon free to rejoin the air as Carbon dioxide. 

The knowledge which we at present possess of Carbon 
dioxide in its relation to green plants is the result of 
the patient labours of many investigators extending ove, 
a long period. As an example of the methods which 
have been used to throw light upon this problem, it will 
be interesting to notice one historic experiment. Ia 
1844 a French chemist tried to prove that Carbon 
dioxide is actually taken from the air by green leaves. 
He placed a leaf-bearing branch of a vine in a large 
glass vessel, which was afterwards closed so that no air 
could enter or leave it except through two tubes. He 
then passed a very slow stream of air through it by 
way of these tubes. It was found that the air which 
left the vessel during the daytime contained less Carbon 
dioxide than that which entered it; from this he rightly 
concluded that some had been removed by the leaves 
of the vine. It is now well known that all green 
leaves remove Carbon dioxide from the air during the 
day. Although it is impossible to see this actually 
taking place, it is not difficult to observe two other 
phenomena which almost always go on at the same 
time. As Carbon dioxide enters the leaf Oxygen gas 
leaves it and solid starch is formed within its cells. 
By means of a little simple manipulation it is quite 
easy to observe the appearance of the one and the 
escape of the other. 

Let us first consider the escape of Oxygen. A smail 
green water-plant|| should be placed in a glass flas« 
or test-tube, which is quite filled{] with water. The 
glass vessel is then turned upside down and made to 
stand upon its open end in a tray of water. Sunlight 
is now allowed to fall upon the plant, and almost 
immediately minute bubbles are seen to form upon 
various parts of it; these rise and collect at the top of 
the vessel. By using the proper chemical tests this 
gas can be shown to be almost pure Oxygen. The same 
thing happens in green leaves growing in the air; but 
in this case the chemical action evades observation. 

To show the presence of starch in a green leaf requires 
a little more time. It is well known that if a drop of a 
solution of Iodine be placed upon a few granules of 
starch, a blue stain is produced. Upon this fact 1s 
founded the method by which we find out whether a 
leaf contains starch or not. A thin leaf (such as the 
common Nasturtium or Indian cress, Tropceolum majus) 
is boiled for about one minute in water, and then placed 
in spirits of wine until all the chlorophyll is dissolved 
out, and the leaf becomes colourless. It should then 
be placed in a weak solution of Iodine.** If the leaf 
contains starch it will be stained blue or black; if, how- 


|| The so-called ‘ Canadian” water-weed, Elodea canadensis, is 
convenient for the purpose. All natural waters contain dissolved 
Carbon dioxide, from which submerged green plants obtain their 
supplies. 

© “Quite filled,” so that when turned upside down no bubble of 
air should be present in the water. 

** “Tincture of Iodine ’”’ diluted with water until it has the colour 
of dark beer. 





ever, no starch was present, the Iodine would only 
colour it light yellow or brown. 

Inside the cells of the leaf the Carbon dioxide is 
decomposed — that is, separated into its elements, 
Carbon and Oxygen. Oxygen escapes and the Carbon 
enters into combination with Hydrogen and Oxygen 
(which have come from the roots in the form of water 
and mineral salts), and an organic substance is formed. 
This series of changes—in the course of which the 
Carbon of Carbon dioxide becomes Carbon of an or 
ganic compound—is spoken of as the “ Assimilation of 
Carbon dioxide,” or, more briefly, ‘‘ Assimilation.” 
Of the intermediate steps of this series of changes very 
little is known. We do not know, for instance, what 
is the first organic substance to be formed, but it is 
nearly always the case that starch appears in the leaf 
very soon after it commences to assimilate. This fact 
provides a means of studying the conditions under which 
a green leaf will assimilate, for, as we have seen, it is 
quite easy to find out whether starch is present. If, 
for example, we put a growing plant into a dark cellar 
for several hours and then test its leaves with Iodine, 
we find no starch. Here is a proof that leaves do not 
assimilate in the dark, from which it follows that, in 
Nature, assimilation goes on only during the daytime. 
A leaf contains more starch at sunset than at any other 
time of the day, as would be expected; in the night 
the starch which was formed during the day is removed, 
and in the early morning a leaf contains very little 
er none at all. 

That the formation of starch takes place in the 
light and not in darkness can be shown in a very 
striking manner by means of a photographic negative.t} 
A leaf is emptied of its starch by keeping the plant on 
which it grows in the dark for several hours. It is 
then laid flat on some support and covered by a 
negative and exposed to sunlight for some hours. On 
testing it for starch with Iodine, a print of the negativs 
will be obtained; those parts which were beneath the 
dark portions of the negative being uncoloured, for 
trey contain no starch; the light parts of the negative 
will be represented by starch stained black by Iodine. 

Assimilation only goes on in the green parts of a 
plant. TRe leaves of many ornamental plants ars 
variegated—that is, they are not green all over, but 
“dashed” with white or some other colour. If such 
a leaf—e.g., variegated Ivy—is pulled at the end of 
a summer's day and tested for starch, the white parts 
will not be coloured blue by Iodine, but all the starch 
will be found in the green parts. It is therefore only 
the green parts of the leaf which are able to assimilate 
Carbon dioxide; in other words, the power of assimi- 
lation resides in the chlorophyll, which posseess this 
power only when the leaf containing it is in the light. 

We have now to consider how air and the Carbon 
dioxide which it contains find their way into the leaf. 
Simple as this problem appears on paper, it is only 
since 1895 that it has been at all clearly understood. 
The cells which form the upper surface of a leaf are 
in most cases brick-shaped, and fit together like tiles in 
a pavement, leaving no openings between them. On 
the lower side, however, numerous very minute pores 
between the cells lead into the interior of the leaf. 
These openings are called ‘‘ Stomata” (from the Greek 
word, Stoma, a mouth) ; each stoma is surrounded 
by two special guard-cells, which under some circum- 
stances alter their shape so much as to close or nearly 


++ W. Gardiner, in Nature, Vol. XLI. (1890), p. 16. 
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close the opening between them. Sometimes stomata 
are found on the upper side of the leaf; in most cases, 
however, they are more abundant on the lower, and, as 
a rule, are quite absent from the upper. 
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Fie. 1.—A Surface View of a portion of an Iris Leaf showing the 
Stomata. s,a Stomata; @, the Guard-cells surrounding it. x 100. 


They are found in great numbers, as the following 
figures show. The Peony leaf has none on its upper 
side, while on the lower there have been counted 13,790 
per square inch; in the leaf of the Cherry laurel 
(Prunus Laurocerasus) there are none on the upper side, 
but 90,000 per square inch on the lower. It seems 
natural to suppose that the gases of the atmosphere 
enter the leaf by way of the stomata, and such is indeed 
the case, although it is only within the last five years 
that this fact has become known. Previously it was 
always stated that Carbon dioxide entered through the 
walls of the close-fitting cells of the upper side. A 
complete proof of the fact that it enters by the stomata 
requires a very complicated piece of apparatus.[{ A 
simple demonstration is, however, easily made. A plant 
whose leaves have all their stomata on the lower side— 
e.g., the Nasturtium mentioned above, or Syringa 
(Philadelphus coronarius)—is placed in the dark until 
all its starch has disappeared. A thick layer of 
vaseline is then smeared over half of the lower surface 
of one or more leaves. In this way the stomata of the 
smeared half of the leaf are closed so that no air can 
enter them. The plant is now placed in the light and 
allowed to remain there for some hours. The 
‘ vaselined ’ leaves are afterwards removed and tested 
with Iodine in the usual manner. Starch is found 
only in those portions of the leaves whose stomata were 
not closed by vaseline. No assimilation then takes 
place where the stomata are blocked against the en- 
trance of Carbon dioxide, which shows that they are 
literally the “mouths” by way of which the plant 
receives its Carbon. 

The stomata open into passages which wind about 
among the cells of the leaf. The air which enters passes 
round and between these cells, giving up to them 
Carbon dioxide and receiving from them Oxygen and 
the vapour of the water which passes out through the 
stomata. Inside the cells are protoplasm and cell sap, 
as in the living cell already described.§§ In the semi- 
liquid protoplasm are embedded numerous green oval 
bodies called “ chloroplasts.” These are distinct masses 
of protoplasm which contain the chlorophyll, and to 
them is due the green colour of the leaf. It is withia 
the chloroplasts that the process of assimilation goes 
on; if they are observed under the microscope while 
the leaf is assimilating, minute granules of starch may 


tt F. F. Blackman, Philosophical Transactions of the Royal 





Society, 1895. 
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be seen to appear in them. Thus we are able to identify 
the exact spots where this wonderful process of the 
conversion of inorganic Carbon into organic is carried 
on. It is upon the work performed in these minute 
chloroplasts that the whole organic world—plants and 
animals—depends for its supply of Carbon; for animais 
as well as those plants and parts of plants which con- 
tain no chlorophyll can only obtain their Carbon from 
organic substances. 





Fie. 3.—A small part of 
verse Section through a Leaf of the Fig. 2, enlarged, s, a Stoma. 
Cherry Laurel. s, a Stoma. rc, @, Guard-Cells, x 400. 
spaces between the cells into which 

stomata open. x 100, 


Fie. 2.—A portion of a Trans- 


What is the secret of this remarkable power which 
chlorophyll possesses? To this question no satisfactory 
answer can at present be given. Before the processes 
which are carried on in the chloroplasts can be under- 
stood we must learn much more about protoplasm thaa 
is yet known. We have seen that chlorophyll cannot 
decompose Carbon dioxide and build up organic sub- 
stances in the dark. If we try to decompose Carbon 
dioxide by artificial means we find that it is difficult, 
and can only be effected by a very high temperature. 
The heat which we apply is transformed into another 
form of energy, which forces apart the atoms of Carbon 
and Oxygen and so brings about the decomposition. 
The separation of these elements when they are com- 
bined in the form of Carbon dioxide is only possible 
when there is a supply of energy from outside. When 
it takes place in the chloroplasts of the leaf, this energy 
is undoubtedly derived from light. Ordinary sunlight, 
however, is incapable of effecting the change by itself. 
In passing through a solution of chlorophyll, white 
light undergoes alteration, some of its constituents being 
absorbed by the chlorophyll and others passing 
through. The secret of the decomposition of Carbon 
dioxide in the chloroplasts lies in this fact, viz., that 
some of the constituent colcurs of sunlight are arrested 
and others transmitted by the chlorophyll. In the 
present state of knowledge it is impossible to go farther 
than this without becoming involved in speculations 
which are insufficiently supported by practical experi- 
ment. We must for the present rest conteat with the 
statement that the assimilation cf Carbon dioxide goes 
on only in protoplasm which contains chlorophyll, and 
under the influence of light. 

All green plants, under favourable conditions, assimi- 
late Carbon dioxide, and undoubtedly obtain the greater 
part of their Carbon in this way; it is, however, by no 
means certain that some of it does not come from organic 
substances in the soil. We shall have another occasion 
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to refer to this question, which has been much debated, 
and is still undecided. We know, however. of some 
green plants which certainly use organic substances as 
the source of part of their Carbon. Some have con- 
trivances by which they capture insects, from whose 
bodies they afterwards draw crganic nourishment; 
among these are the Bladderwort (Utricularia vulgaris) 
and the Sundew (Drosera rotundifolia), both of which 
are British plants. Others are more or less dependent 
upon living plants for part of their organic food sup- 
plies; these are called “ parasites,” and include such 
well-known plants as “ Eyebright” (Euphrasia offici- 
nalis), and the “ Yellow rattle” (Rhinanthus Crista- 
galli), whose roots attach themselves to the roots of 
other plants. Many ground orchids are known to 
live partly upon organic substances which are found 
in the humus of the soil; plants such as these, which 
derive more or less of their nutriment from dead or- 
ganic substances, are known as “ Saprophytes.”’ 


»™ 


Potices of Books. 








“ Animal Biology.” An Elementary Text-Book. By C. Lloyd 
Morgan, F.R.s. Third edition. Revised. (Longmans.) 8s. 6d. 
Professor Lloyd Morgan's little book was first published twelve 
years ago, and was written to meet the requirements of students 
preparing for the Intermediate Science and Preliminary 
Scientific Examinations of the London University. But since 
the appearance of the book the syllabuses for these examinations 
have been altered, and the opportunity of the demand for another 
edition has been taken to modify the contents of the volume so 
that it may still serve its original purpose. But though the 
anatomy of the bird has disappeared from the syllabus, we are 
glad the chapter on this subject has been retained, for its 
inclusion may tempt the undergraduate to read it and so obtain 
a broader view of the animal kingdom than a rigid adherence 
to examination requirements would secure. : Professor Morgan’s 
book retains nearly all the excellent qualities for which it has 
become widely known, and the number of illustrations has been 
increased. ‘he early chapters of the first edition, dealing in 
succession with general anatomy, physiology, histology, and 
embryology, have given place tea more formal treatment of the 
frog, dogfish, amphioxus, rabbit and pigeon, in separate chapters. 
Similarly, in the new edition, a single chapter on physiology 
takes the place of separate chapters on nutrition and metabolism, 
the heart and circulation, and the brain and nerves. It is very 
questionable whether the new arrangement is an improvement. 
In the opinion of the writer, one of the charms of the older 
order was that a constant comparison was inevitable, and the 
continual insistence upon likenesses and differences was a source 
of stimulation which we fear may be absent from the new 
edition. But at the same time we have no hesitation in heartily 
recommending the book as a clear, exact, up-to-date introduction 
to animal biology. Undoubtedly the volume will retain its 
position as one of the best means of arriving at a knowledge of 
the subjects of which it treats. 

“Opties. A Munual for Students.” By A. 8. Percival, M.a., M.n. 
(10s. net.) ‘ Handbook of Optics for Students of Ophthalmology.” 
By W. N. Suter, 3.a.,m.p. (London: Macmillan & Co., Limited. 
New York: The Macmillan Company. 1899.) It is recorded in the 
Annals of Cambridge University that once in answer to “State and 
prove Taylor’s Theorem” a questionist replied that he did not just 
then recollect how it was done, but that it would be found on page 72 
of Todhunter’s “ Differential Calculus.” It is all very well for a 
student to limit his idea of the use of a text book by its usefulness 
for examination purposes, and by so studying it from cover to cover to 
form an index in his head of its contents, but it is by no means well 
for the author to neglect or ignore the far larger body of students 
whose academic examinations are receding rapidly into the past, and 
whose present life is so full of practical questions that they have no 
time to read through a whole book or chapter of irrelevant matter to 
find the answer that they seek. So in the first of these two books on 
the science of optics for ophthalmic students the great fault we have 
to find with Mr. Percival’s excellent treatise is the omission of any 
sort of index to the text. Dr. Suter has not made this omission. 











His book is smaller, more elementary, but perhaps more practical. 
The difference may be thus expressed :—Mr. Percival has written a 
text-book for students, Dr. Suter a manual for oculists. Mr. Percival’s 
book is delightful reading ; he explains most lucidly the wave-theory 
of light, and from its principles deduces the laws of reflexion, 
refraction, diffraction, dispersion, and caustics. The reader clearly 
understands the reasons for ametropia, aphakia or astigmatism, but in 
the case of the last would find it difficult to look for anything about 
it, unless he had already read through the entire book. Perhaps 
the ordinary oculist would understand better how to draw out a 
prescription for glasses from Dr. Sut-r’s explanations. On the other 
hand, Dr. Suter leaves out all about first princip'es, and takes for 
granted as much as is possible of the theory. Taken together, these 
two manuals would form a yery excellent addition to an oculist’s or 
even an astronomer’s library. 


“An Easy Guide to the Constellations with a Star Atlas.” By the Rev. 
James Gall. (London: Gall & Inglis, 25, Paternoster Square. 1900.) 
We are glad to see a new and enlarged edition of this little book, and 
would desire a wide circulation for its admirably clear maps and 
descriptions of the constellations and their principal stars. Seeing, 
however, that it is a new edition, we regret to see retained in it one 
or two theories which have no basis in fact, or are absolutely wrong. 
For instance, the theory is quoted that connects the naming of Libra 
with the equal balancing of day and night at the equinoxes (p. 13), 
and on p. 38 we have again dragged in the modern myth of a central 
sun in the Pleiades. There seems to be some discord between the 
map 29 of the constellations and the constellation figures; one of 
them has been turned through 90° with respect tothe other. And why 
should poor Cassiopeia, a queen and enthroned, be made to bear the 
Joss of her garments as well as of her daughter ? 


“Science and Faith; or Man as an Animal, and Man as a 
Member of Society, with a discussion of Animal Societies.” By 
Dr. Paul Topinard. Translated from the Author's MS. by T. J. 
McCormack. (Kegan Paul.) It is somewhat difficult to’ realise 
for what class of readers the first portion of this volume is in- 
tended, since in the account of the relationship of man to the 
lower animals (which to the trained naturalist is supertluous) the 
terms employed are so technical as to be quite beyond the com- 
prehension of the “man in the street.” Moreover, the naturalist 
himself will take exception to some of the terms used—notably the 
proposal (p. 6) to designate the Old World monkeys as Pithe- 
cide, no such genus as Pithecus existing. Again, a misprint like 
Archeul (p. 14) instead of Acheul; and, still more, the expression 
“nineteen vertebre” (p. 16) instead of “nineteen dorso-lumbar 
vertebr,” will tend to somewhat shake confidence in the accuracy 
and capacity of the translator. But let this pass. The work, as 
a whole, may be regarded as the extreme development of anthro- 
pology from the point of view of a French free-thinker ; carrying 
it, indeed, out of the domain of physical into that of psychical 
science. As we glean from the preface, the author’s object is to 
demonstrate that anthropology, supposing it not to concern itself 
with societies, discovers in man an animal only; man in his 
primitive stage is perforce subjective, and by a rigorous natural 
logic egocentric ; the law of self-preservation, as determining his 
conduct, both towards nature and his fellow-animals, is paramount 
with him. Sociologically considered, therefore, man’s animality, 
his inherited egocentrism, is the source of all social difticulties. 
And this real or apparent contradiction between the individual 
and society, between social evolution as it is and as it should be, 
constitutes the problem for solution. It has to be demonstrated 
firstly, how man has evolved from an egocentric to a sociocentric 
animal, and, finally, what guide does the past furnish for the 
future. The answer, in a word, is that a rationally and sociocen- 
trically acquired ego, mechanical in its habits and super-indivi- 
dual in its impulses, is to be substituted for the primordial, self 
seeking animal ego. Although we are not concerned to enquire 
whether the learned author is right or wrong in his conclusions, 
we may venture to suggest that some at least of his doctrines are 
not of a very comforting or hopeful nature. As an example, we 
quote the following passage from page 261: “ How on our planet 
was the first granule of protoplasm formed? The end, so far as 
we are concerned, we know. Our earth will cease to be habitable. 
It will grow cold, will doubtless lose its atmosphere, its humidity, 
and will resemble our present moon. Evolution, from having been 
progressive, will become stationary, then retrogressive. Some day, 
as Huxley has asserted, the lichens, the diatoms, and protococcus 
will be the only living beings adapted to the conditions, and 
finally there will be nothing. As for our sun, when it shall have 
exhausted its present store of fuel,’ when it shall have become 
habitable. and shall have had its ascending and descending evolu- 
tions, and lost also its human phase, it, too, im its turn will become 
a dead star lost in space, and other systems will begin and will 
shine for a period, to end as the others have ended. And to what 
purpose is it all?” With the remark that the author considers 
it to be our wisest course to humbly confess our inadequacy and 
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take refuge in agnosticism, we venture to delegate the further con- 
sideration of what is certainly a very remarkable work to the per- 
sonal judgment of our readers. 

,_ Egyptian Magic.” By E. A. Wallis Budge, m.a. (Kegan 
Paul.) Illustrated. 3s. 6d. Magical names, spells, enchant- 
ments, formule, pictures, figures, amulets, and the performance of 
ceremonies accompanied by the utterance of words to produce so- 
called supernatural results, have held men and women in awe, 
more or less, throughout all ages. Still, it will be a revelation to 
many who peruse the pages of this book to find how lofty was the 
spiritual character of the Egyptians who flourished at the dawn of 
history —a strange religion mixed incongruously with magical 
ceremonies, which savoured of gross and childish superstition. In 
those early days “unscrupulous but clever men took advantage 
of the ignorance of the general public, and pretended to knowledge 
of the supernatural, and laid claim to the possession of power 
over gods, and spirits, and demons. Such filse knowledge and 
power they sold for money to further any sordid transaction, 
or wicked scheme, which the dupe wished to carry out.” The 
volume is the second of a series on Egypt and Chaldea, and, we 
think, a most desirable series on matters relating to the archeo- 
logy, history, language, and religion of the Egyptians, Assyrians, 
and Babylonians. : ; 

“The Rise and Development of the Liquefaction of Gases.” 
By Dr. Willett L. Hardin. (Macmillan.) Illustrated. 6s. As 
the literature on this subject is in the main scattered in generally 
inaccessible publications of learned societies, and as the roof of 
the whole fabric has been put on by the researches of Pictet, 
Cailletet, Dewar, and others, it is fitting that the complete story 
should be gathered within the limits of a handy volume. The 
ground covered is more or less common to most of the sciences— 
chemistry, physics, mechanics, and so on; therefore, a distinct 
individuality, as it were, in the form of a separate treatise is a 
desideratum. Considering the immense difticulties to be en- 
countered in such an undertaking—a legion of sources to consult, 
great discretion in the selection of facts, and acute insight neces- 
sary for the abridgment of detached articles—Dr. Hardin has done 
his work well. The result is a book which will satisfactorily 
meet the requirements of the popular reader, and certainly prove 
a most valuable accession to the necessarily limited library of all 
science students who aspire to academic honours. Its utility is 
immensely augmented by the free use of references to original 
memoirs, all along the line, from Faraday’s liquefaction of chlorine 
in the year 1823, to Professor Dewar’s most recent papers on 
hydrogen, as well as to the earlier researches of Van Helmont and 
others on gases, as far back as the sixteenth century. 

“The Advance of Knowledge.” By Lieut.-Col. W. Sedgwick. 
(George Allen.) 6s. A thoughtful work in which the author 
valiantly grapples with problems of overwhelming magnitude. A 
quotation from Buckle indicates the trend of the writer's attitude 
as regards the advance of knowledge. He says—‘‘ Our facts have 
outstripped our knowledge, and are now encumbering its march. 
The publications of our scientific institutions, and of our scientific 
authors, overflow with minute and countless details, which per- 
plex the judgment, and which no memory can retain. In vain 
do we demand that they should be generalised and reduced into 
order. Instead of that, the heap continues to swell.’” All this 
is pregnant with truth, but, alas! what does it mean? Is it not 
equivalent to saying—enough, ye hewers of wood and drawers of 
water, let us now fashion our materials, and build our scientific 
temple? Colonel Sedgwick has herein done something in this 
direction, as may be gathered from a short extract. He says: 
“When a mason dresses a stone for building, we know that the 
stone will lose some of its weight. ... Thus we see that the 
atom has fared, in the preparation it has undergone for molecule- 
building, as the stone fares when it is prepared for wall-building. 
. . . We can perceive that it (the atom) has fared in undergoing 
preparation for molecule-building much in the same way as a 
piece of metal sometimes fares at the hands of a smith.” 
The reader who follows in the wake of our author must be pre- 
pared for dizzy heights and oppressive depths like these in the 
murky regions of speculation traversed. 

“Common Objects of the Microscope.” By the late Rev. 
J. G. Wood. Second Edition. Revised by E. C. Bousfield. 
(Routledge.) 1s. An old friend in new clothes. The work of the 
reviser must have been a task of no mean order to preserve the 
identity of the original, seeing that it is thirty-six years since the 
book first appeared, and considering the great strides which have 
been effected in microscopical science during that period. Never- 
theless the volume in its new garb will, we think, more than sus- 
tain its former reputation, and continue to play the part of 
“ouide, philosopher, and friend” to thousands of microscopists 
in their initial efforts to unravel the mysteries of Nature by means 
of the magic tube. To the four hundred objects figured in the 
first. edition very many new illustrations have been added—es- 
pecially in the popular department of pond-life. 








“Newton's Laws of Motion.” By Prof. P. G. Tait. (Black.) 
1s. 6d. net. Professor Tait offers'a rather curious apology for 
issuing this book. The laws of motion are, of course, of funda- 
mental importance in the study of natural philosophy—‘ its unique 
basis,” as he says. ‘“ Hence the imperative necessity that the 
student should, to some extent, be his own teacher in this all im- 
portant special region.” True; but at the same time the student 
must always, and in every subject, “be to some extent his own 
teacher.” In a three-year course of science if “all important 
special regions” were amplified, as in this case, the student would be 
appalled at the number of books to be perused and the ground to 
be traversed. So long as the day continues to be only of twenty- 
four hours’ duration, students having so much to accomplish in a 
limited time cannot afford to linger over luxuries. If someone 
would only find a means of slowing down the earth’s spin on its 
axis the sun would not return to the horizon so quickly, and we 
should then, perhaps, be able to dispense with those books “ pre- 
sented in a form adapted to saneek like repetition.” 

“The Wonders of Modern Mechanism.” Third Edition. By 
Charles H. Cochrane. (Lippincott. Illustrated. 6s. = Mr. 
Cochrane’s book is already known as a popular exposition of the 
scientific researches and engineering triumphs of the nineteenth 
century, together with a glimpse into the future, aided by in- 
ferences drawn from the lines of research upon which great 
minds are bent. When we mention that all the chief features of 
electricity, flying machines, submarine boats, canals, bridges, steel 
making, sugar refining, photography, and a host of other things 
are dealt with in a volume moderate in size, it will be readily 
understood that the reader accompanies the author in a balloon 
voyage, so to speak, and gets only a bird’s-eye view of human 
activity in the busy world below. But it is a very picturesque 
and instructive view, and we can recommend the book to all those 
who are familiar, by name, with the marvellous innovations of the 
age, yet who are too busy to follow the press in detail. 

“Sylvia in Flowerland.” By Linda Gardiner.  (Seeley.) 
Illustrated. 3s. 6d. An attempt to popularize among girls and 
boys one of the many sciences. The device employed is of the 
sop’s Fables order ; the foxglove, nettles, bees, spiders, 
and other occupants of the garden, are invested with the power 
of speech. Some beautiful plates by H. E. Butler adorn the 
text. “Beauty and the Bee,” “Plants on Tour,” “Ten Little 
Rose Plants,” “ Jumping Seeds,” are titles of chapters which speak 
for themselves. A laboured effort to make the plants tell their 
own story is often too obtrusive. We should like to see more 
of that naive element, which tends to conceal the réal motives of 
the actor, infused into the author’s style. 

“A Manual of Zoology.” By the late T. Jeffery Parker, D.sc, 
F.R.S., and William A. Haswell, D.sc., ¥.8.8. (Macmillan.) 10s. 6d. 
The general plan of this manual is similar to that followed in the 
large “ Text-book of Zoology ” by the same authors, which has already 
been reviewed in these columns. The present volume provides a 
course of work in zoology suitable for students preparing for the highest 
school examinations or for preliminary university work. The authors 
wisely decided to restrict the range of subjects by neglecting certain 
classes of existing animals and omitting references to extinct genera. 
Similarly the subject of embryology is only lightly touched upon. 
The text is accompanied by about three hundred beautiful illustra- 
tions, some of these, showing the circulation in different types, being 
coloured in red and blue. Starting with the phylum Protozoa, the 
Rhizopoda are first described, the Mastigophora, the Infusoria, and 
the Sporozoa being then taken in order. After a section dealing with 
the general characteristics of the Metazoa, separate chapters are 
devoted to the chief phyla from the Porifera to the Chordata. The 
treatment is explicit throughout, and the book is sure to gain a wide 





popularity. 

“Experiments on Animals.” By Stephen Paget. With an Intro- 
duction by Lord Lister. (1. Fisher Unwin.) 6s. There are two 
sides to every question, and very often popular sentiment is on the 
wrong side. While it is difficult to come across a person who in a 
case of painful emergency is unwilling to take every advantage of the 
most recent expert opinion, it is unfortunately quite easy to cliseover 
people—more especially people distinguished in walks of life other 
than scientific—who make a duty of denouncing and disparaging the 
self-denying work of an army of devoted physiologists who un- 
srudginely devote their energies, and in many cases their chances 
of wealth, to the work of scientific experimenting having for its 
object the conquest of all the physical ills to which human 
flesh has up to the present seemed to be the natural heir, 
And in this work of denunciation, ignorance and misrepresentation 
often play a very large part. Knowing this we heartily welcome 
Mr. Paget’s little volume. It will now be possible for the earnest man 
or woman who comes within the sphere of influence of the enthusiastic 
and ill-informed popular exponent of modern researches, in which 
experiments on animals take a part, to learn the actual facts of the 
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case, and we may expect that the ubiquitous agitator will no longer 
have the simple task of rousing indignation in the popular mind by 
distorted and erroneous accounts of what is being done. Mr. Paget’s 
twelve years’ work as Secretary to the Association for the Advance- 
ment of Medicine by Research have afforded him unique opportunities 
to become conversant with such investigations, and that he has fully 
availed himself of his chances Lord Lister’s introduction amply testifies. 
We trust the book will soon become widely circulated and carefully 
studied by those persons who have been led to believe that our leading 
physiologists revel in experiments remarkable only for wanton cruelty 
and the absence of useful results. Mr. Paget’s book is just what was 
necessary to disprove such statements to the satisfaction of all persons 
amenable to reason. 
“Telephotography: An Elementary Treatise on the Construction 
and Application of the Telephotographic Lens.” By Thomas R. 
Dallmeyer, ¥.k.A.8. Illustrated. 15s. net. (London: Wm. Heine- 
mann.) Little has been written about telephotography, and nothing 
has before appeared comparable to this eminently scientific treatise. 
It was not until the year 1891 that workable telephotographic 
instruments were designed, and that designed by Mr. Dallmeyer was 
the only one in this country. Since then much has been done, and 
photographers who are provided with a good bellows camera and 
portrait lens can, by fixing a tele-attachment to their lens, obtain a 
very considerable magnification. In this book Mr. Dallmeyer treats 
the subject in a full and masterly manner. Beginning with elementary 
facts regarding the properties of light and the formation of images 
in @ camera by means of a pin-hole, he shows the effect on rays of 
light in their passage through a lens. Then, by explaining the 
elements of a positive and a negative lens, the author demonstrates 
the practicability of forming an enlarged image by a combination of 
the two, In other chapters the improved perspective rendering given 
by the telephotographic lens is dealt with and its practical applications 
are described. The illustrations are excellent, and include such different 
subjects as sun-spots, glaciers ten miles distant, architecture, and 
natural history. By placing an ordinary photograph by the side of a 
tele-photograph, the two great advantages of the latter are clearly 
shown, namely, large magnification and true perspective. The only 
fault we have to find with the work is that mathematical formule are 
too much in evidence. The book is well worth reading, not only by 
the students of this interesting subject, but by all who intend making 
use of the telephotographic lens. 

“On the Theory and Practice of Art-Enamelling upon Metals.” 
By Henry Cunynghame, M.A. (A. Constable.) 6s. net. Our national 
workshops, says the author of this attractively produced volume, are 
becoming filled with “hands,” not men. Unfortunately one of the 
prices we have to pay for the wonderful development of machinery, 
which will always be pointed out as one of the most remarkable 
characteristics of the passing century, is the sacrifice of initiative on 
the part of the individual workman, Where a man has, day by day, 
to give his whole attention to some single step in a long series of pro- 
cesses through which an article passes during its manufacture, there is 
little opportunity for him to develop originality—that prime necessity 
for the true art-craftsman. One of the consequences of these tenden- 
cies is the introduction of the sorry substitute —stamped metal—for 
making jewellery, a practice which, as Mr. Cunynghame points out, 
deprives modern work of most of its artistic value. Imbued with the 
laudable desire of placing within the reach of the workman the informa- 
tion necessary for the making of enamels, the author has collected 
much valuable material on this interesting branch of technology, As 
Mr. Cunynghame has studied German, French, and Italian authorities, 
as well as books in English, and in addition is a practical worker in 
enamels, his book cannot fail to be useful. The volume is clearly 
printed and lavishly illustrated. 

“ Babylonians and Assyrians. Life and Customs.” By the Rev. 
A. TI. Sayee. (Nimmo.) 5s. net. “There is nothing new under the 
sun,” is the ejaculation which rises to the lips after the most cursory 
glance at Prof. Sayce’s interesting book. Many persons regard letter- 
writing as a modern invention, and speak as if the correspondence of 
Cicero and Pliny represented the earliest examples of what is at 
present very commonly considered a plague. Yet in the volume 
before us we can read of the private correspondence of a prince who 
took part in the campaign against Sodom and Gomorrah! Moreover, 
the original documents themselves, written on clay, have been found, 
and one of them rests in the Museum of Constantinople! That we 
should possess the autograph letters of a contemporary of Abraham is, 
indeed, what Prof. Sayce calls a romance of historical science. Again, 
everybody surely regards the present status of women, with their high 
school and university training, as at least a consummation on which 
we moderns have a right to congratulate ourselves. Yet the ladies of 
Babylon could read and write as well as the men, and the women were 
in other respects on an equal footing. One or two letters from the 
hand of a lady of Babylon show, too, that she took an active part in 
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the chapter dealing with the education of the Babylonians is of 
especial interest. Girls shared in the education given to their 
brothers. The instruction imparted was in many respects similar to 
that which is common in modern schools. Copy-books with head-lines 
were known; one of the copies states “He who would excel in the 
school of the scribes must rise like the dawn.” Reading books were 
in use. Geography, literature, grammar, spelling, all were taught; 
and judging from the minuteness of some of the cuniform characters, 
and the magnifying glass which Layard discovered at Nineveh, short- 
sight was a familiar defect. Considerations of space forbid other 
examples, but equally interesting ones could be multiplied indefinitely. 
Prof. Sayce’s book is as fascinating as it is scholarly, and we heartily 
advise our readers to obtain it. 


Messrs, Thornton and Pickard (Altrincham) send us their catalogue 
of photographic appliances. That the shutters made by this firm 
are still the finest in the market is fully borne out by the continued 
public appreciation of them. We would draw attention to the focal- 
plane shutter, which is an ingenious piece of work—an adjustable slit 
in the roller blind makes exposures of from one-twentieth to-one 
thousandth of a second possible. 
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Conducted by Harry F. WirHeErsy, F.Z.S., M.B.O.U. 


TurusH’s Nest MADE oF Moss.—On February 4th, 
while out ferreting for rabbits, I saw a last’s year’s 
thrush’s nest of an emerald-green colour. It was made 
entirely, except the mud lining, of the beautiful bright 
moss that abounded on the trunks of the ash saplings 
around. One day last month, in this same cover, my 
host saw 13 brown owls fly off one tree.— Jos. F. 
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Bewick Swans 1n Surrork.—On February 3rd, a 
keeper informed us a herd of wild swans were on Benacre 
Broad, so my host, his son, and myself went down there 
with guns and opera-glass2s. We counied seven, and as 
one appeared to be wounded we shot it. It was 
Bewick’s, and measured 6 feet 2 inches across wings, 
4 feet total length, but only weighed 9 lbs., cwing no 
doubt to having in some way been wounded. Until 
we disturbed them they were making a loud, short, 
barking noise, and pulling up weeds from the botton. 
of the broad which the coots around them seemed to 
enjoy very much. Of course the smaller size of Bewick’s 
swan will always define it from the whooper, but when 
only one of the two species is to hand, and no scales, 
the orange patch on the base of the bill, stopping at 
the nostrils in Bewick’s, and continuing on, in an 
oblique line, in the whooper, will readily show tho 
difference. i have noticed that paintings represent 
both these swans with black marginal rims to their 
eyes, like the mute swan, whereas they are really 
orange.—Jos. F. GREEN. 


Kite 1n Kent.—On the 23rd of November, 1899, a 
kite, Milvus regalis, 6 feet across the wings, was 
shot by a keeper at Swinyfield Miller, 24 miles from 
Folkestone. It was on a hare. It had been noticed 
in the locality for about a month, and mistaken for an 
eagle.—Jos. F. GREEN. 

Yellow-billed Cuckoo (Coccyzus americanus) in Wales. (Ibis, 
January, 1900, p. 219.) Mr. George Dickinson, in a letter to the 
Ibis, says that a specimen of this American species was picked up 
dead at Craig-y-don, on the shores of the Menai Straits, on November 
10th, 1899. This is the seventh occurrence of this species in various 
parts of the British Islands, but it is scarcely possible that any of 
them arrived here from America of their own accord. They have 
all, without doubt, escaped from confinement, probably on board ship. 

Rough-legged Buzzard near Londonderry. (Irish Naturalist, 
February, 1900, p. 50.) Mr. D. C. Campbell records that a male 
of this species was shot by Mr. W. Kilpatrick, at Campsie, near 
Londonderry. This is apparently its second occurrence in Co. Derry, 
and the eleventh in Ireland. 

All contributions to the column, either in the way of notes 
or photographs, should be forwarded to Harry I. Wiruerey, 
at 1, Eliot Place, Blackheath, Kent. 
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ASTRONOMY WITHOUT A TELESCOPE. 


By E. Water MaAvunpeR, F.R.A.S. 


II.—THE ZODIACAL LIGHT. 


On the strict principle of order, the Zodiacal Light 
should not come first amongst the subjects which I 
propose to take up in this series of papers, yet as the 
time of the year has come round when the Light is best 
seen it may be well to neglect the question of strict 
order and give it precedence. 

The earliest English description of the Zodiacal 
Light of which I know was given by Dr. Childrey at 
the end of his Britannia Baconica, published in 1660. 
It is as follows :— 

“There is a thing which I must needs recommend to the 
Observation of Mathematical Men, which is that in February and 
for a little before and a little after that Month (as I have observed 
several Years together), about 6 in the Evening, when the Twilight 
has almost deserted the Horizon, you shall see a plainly discernible 
way of the Twilight striking up towards the Pleiades or Seven 
Stars, and seeming almost to touch them. It is to be observed any 
clear Night. There is no such Way to be observed at any other 
time of the Year that I can perceive, nor any other Way at that 
time to be perceived darting up elsewhere. And I believe it hath 
been and will be constantly visible at that time of the Year.” 
This description of the Zodiacal Light is quite suffi- 

ciently accurate for our ordinary English experience. 





In the tropics, however, ‘t is seen far more constantly, 
and attains a brilliancy and distinctness of which we 
seldom have any example bere. There not only during 
spring, but more or less during the whole year, if the 
western sky be watched sfter sunset, as the twilight 
fades out, it will be seen that the twilight which at 
frst seemed to be a pretty regular arch in the west, 
begins to show a tongue of somewhat greater brightness, 
which becomes clearer and clearer as the background 
of the sky around becomes darker, until at length 
it stands out defined as a great nebulous patch of light, 
rroadest and brightest near the horizon and fading 
gradually away to the right and left and towards its 
apex. At its brightest part, and when best seen, it 
often much outshines the Milky Way by as much 
perhaps as a couple of magnitudes—that is to say, 
about six times; or about as much brighter than the 
Milky Way as the latter is in excess of the average 
brightness of the sky. But such a degree of brightness 
is confined quite to the centre of the light and to the 
portion nearest the sun; its borders melt indefinitely 
away until they are no brighter than the background 
of the sky. 

The shape of the Zodiacal Light varies. It is broadest 
close to the horizon, where it may be as wide as 25° 
or even 30°, and tapers somewhat quickly at first. At 
60° or 70° from the sun, it has become much narrower, 
and its edges, so far as they can be discerned, are nearly 
parallel. ; 

It is easy to see why this beautiful and mysterious 
cbject is so much better seen in the tropics than in the 
temperate zone. The twilight is so much more pro- 
longed in the latter, and the Light is of so elusive a 
character, that a three days’ old moon is sufficient to 
blot it out. It cannot, therefore, be seen here nearly 
so soon after sundown as in the tropics, partly because 
the ecliptic with which its axis nearly coincides is 
lower in our skies than in equatorial regions, and 
partly because our twilight is so much more prolonged. 
If we take it that it is aot until about an hour and a 
half to two hours after sunset that we can see the 
Light in this country, then at the end of February or 
the beginning of March we shall have the point of 
intersection of the ecliptic and equator upon the 
horizon just about the time when the Light is begin- 
ning to show itself. And, as the accompanying 








Inclination of the Ecliptic when the Equinoctial and Solstitial Points 
are on the West Horizon. 


diagram will show, the angle which the ecliptic makes 
with the horizon is greatest at this time of the year; 
so that the Zodiacal Light rises up more abruptly into 
the sky than at any other time, and its brightness is 
therefore least affected by :he absorption of the lowest 
strata of our atmosphere. 

Although the Zodiacal Light has been more or less 
under observation for some three centuries,—the great 
Kepler having carefully observed it, with the result 
of convincing himself that it was the atmosphere of 
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the sun,—the nature of the Light still remains more 
or less of a mystery. We do not know yet whether it 
lies in the plane of the ecliptic, or of the sun’s equator, 
or between the two, or whether even its plane may not 
shift from time to time. Jt seems to vary in brightness, 
both according to the season of the year, and from one 
year to another, but the determinations of its bright- 
ness are usually far too vague and rough for any 
definite period to have been yet fixed for its changes. 

So that we have in the Zodiacai Light the great 
anomaly of a vast astronomical cbiect requiring no 
observatory and no telescope for its observation; and 
not only requiring none but permitting none; and yet 
to-day, when astronomy has lasted 5,000 years, we are 
still in ignorance of many of the most fundamental 
facts respecting it. 

This is due without doubt to the difficulties which 
attend its observation. Not that those difficulties are 
in the least insuperable, but they are very real. We 
will suppose that someone has noticed the Light for the 
first time, and desires to make a record of what he 
sees. It at once strikes him that a mere eye-sketch of 
if is of very little good indeed; he must place it with 
respect to the stars. In all probability most of those 
which would be naturally used to define the outline of 
the Light are unfamiliar to him. He has therefore to 
have recourse to the star atlas. He painfully identifies 
the stars one by one, but each recourse to the atlas, 
which must necessarily be examined in the Light, 
dazzles his eyes for his open-air work. He finds, there- 
fore, that the process of recording what he has seen 
is a very slow and tedious one, and, dissatisfied with 
what he has done, speedily gives up the work. So 
that it happens that the names of the men who have 
done really useful work in this field may be counted 
«lmost on the fingers of one hand. 

Yet this difficulty can be surmounted without much 
trouble. First of all and beyond everything, he who 
would become “an astronomer withcut a telescope ” 
must learn his stars. They form the very alphabet of 
the language which he has to learn, and a little trouble 
spent here will soon repay itself. Next, the difficulty 
of recording his observations in the dark may ke got 
ever in several ways. It is possible to learn to write 
in the dark with sufficient clearness, and such little 
dodges as having sets of cards prepared, ruled with lines 
made by drawing a penknife across the back of the 
card and cutting it partly but not entirely through, 
will be found helpful. Or the note book may be 
placed so that the rays from a ruby photographic lamp 
may fall upon it. If the eyes are carefully screened 
from the direct light of the lamp, it will be found that 
the page may be lighted up quite sufficiently for the 
purpose of writing withovt the sensitiveness of the 
eye to the faint Zodiacal glow being much affected. If 
a chart is needed for comparison with the sky this 
might be done by tracing the map of the region re- 
quired from some star atlas on to a piece of thin card- 
beard and pricking little holes for the stars. A lamp 
can be used behind the card to show these, or a piece 
of card painted with lumincus paint might be placed 
underneath. Many similar dodges for getting over this 
initial difficulty will suggest themselves to those who 
seriously take up the work. 

But it will be objected, since the Zodiacal Light is 
seen so much better in the tropics than here, what is 
the use of trying to observe it in England? There is 
ereat use. Take for example one question ;_ the 
cuestion of its variability in brightness from year to 








year. In a way this could be as definitely determined 
from observations made in England as from those made 
in any other single country. A careful record year by 
year for a term of years cf the number of days when 
the atmospheric conditions were favourable, and when 
the Zodiacal Light was well seen, seen faintly, or not 
seen at all, would soon show as to whether there was 
any periodicity in its variation, and, if so, whether it 
varied with the sunspot cycle or aot: just as Hofrath 
Schwabe’s record of the days when the sun was seen 
to be free from spots in each year was quite as effective 
in determining the sunspot variation and the length 
of its period as exact measurements of the areas of all 
the spots would have peen. In a certain sense our 
less favourable position would serve as a kind of photo- 
meter of the brightness of the Light, and our very 
pindrance might transform itself into a help. 

Then, a more important point, observations in one 
latitude alone are not sufficient. We want to ascertain, 
either what is the amount of parallax which the Light 
shows or else that it has ue perceptible parallax at 
all. Then, the degree to which its apparent outline 
is affected by atmospheric absorption is even more im- 
portant, as otherwise we cannot tell whether an ap- 
parent shift in its plane is real or not. For both 
these enquiries it is necessary that observations should 
be made in several distinct latitudes. It is for this 
purpose that, in 1898, the British Astronomical Asso- 
ciation initiated a Zodiacal Light Section, in order to 
enlist the co-operation of observers in many lands, 
under the directorship of Captain P. B. Moles- 
worth, R.E., Trincomali, Ceylon, who has prepared a 
set of eight ecliptic charts te assist in the study of the 
Light. 

The principal points for observation in Zodiacal 
Light work are, first of ail, to note the character of 
the evening. The magnitude of the faintest stars 
visible in the west should be recorded. The visibility 
vf the Milky Way, and the distinctness with which its 
rifts and streamers can b» made out, would be most 
useful for comparison. The evidence must be clear 
that there is no mist or dust veil to hinder observation, 
and here, it may be added, that the dwellers in towns 
are necessarily too severely handicapped to enter upon 
this class of work. The smoky atmosphere and the 
glare of street lights are fatal to so delicate a research. 

The Light itself should then claim attention. It will 
be perhaps easiest, first of all, to map out its extreme 
border, and this will often be best detected by looking 
a little way from the Light; * partially averted vision ” 
having a distinct advantage for very faint objects. 
Then a definite area of the Milky Way may be taken 
as a standard, and, so far as possible, the outline of the 
Tight where its brightness equals that of the selected 
area of the Milky Way should be ‘aid down. Search 
should be made in the part of the ecliptic imme- 
ciately opposite the sun to detect the Gegenschein 
cr Counterglow, the faint diffused light which travels 
through the heavens in opposition to the sun. It 
should be seen whether the Zodiacal Light extends to, 
aud is merged in the Counterglow, or whether there is 
a space of dark sky between them; and here it will 
be found useful to take for reference some of the 
darkest regions of the sky which may be available. 
The position of the apex of the Light is very im- 
portant, and at this season of the year it should be 
especially noted whether the Light can be definitely 
traced beyond the Pleiades. There can be no doubt 
that that group does seem to exercise a _ strong 
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attractive influence upon the Zodiacal Light, probably 
apparent only, but on that account the exact position 
ot the apex relative to the cluster is worthy of the 
very strictest attention. 

Keen eyesight, patience, and a small star-atlas are, 
therefore, all ‘the equipment that is required for 
Zodiacal Light work. The description of the work 
may not seem inviting, yet when once it is taken up, 
the looking for that strange, beautiful, yet faint and 
elusive glow will be found full of interest, and the more 
its peculiarities are followed up, the more will the sense 
ci its mysteriousness be realized, and the greater will 
be the desire to contribute something which may ex- 
piain its secret. 


heavens. Facing round due west we notice low down 
four stars placed at the angles of a great square in the 
sky. The square of Pegasus. At this moment the 
square is, as 1t were, balanced on one of its points, and 
the point furthest round te the left as we face it is 


marked by Gamma Pegasi, the star, Algenib. <A 
straight line from the Pleiades to Algenib passes 


through Alpha Arietis, Hamal, the brightest star in 
the Ram. Hamal is rearly midway between the 
}reiades and Algenib, but a2 little nearer the former. 
Two stars, as shown in the diagram, near Hamal, 
make with it a characteristic little figure, a small 
triangle with a very obtuse angle. These are Beta 
and Gamma, the other stars in the Ram’s head. 
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The Heavens at 6.30 p.m. on March 6, from the Latitude of London. 


The constellations through which the Zodiacal Light 
runs at the beginning of March are those of Pisces 
and Aries, right up to the Pleiades on the borders of 
Taurus. Neither of these two constellations are at all 
conspicuous, and they are therefore not the best with 
which to begin a study of the constellations, but they 
may be picked out without much difficulty by noting 
their near neighbours. 

At this season of the year the Pleiades, “ glittering 
like a swarm of fireflies tangled in a silver braid,” 
have just passed the southern meridian and are still 
very high in the sky. They are known to everyone, 
nor is there any possibility of mistaking them, since 
they form the compactest little cluster in the whole 


If we draw a straight line downwards from Hamal 
at right angles to that joining Hamal and the Pleiades, 
and equal to it in length, we come to Alpha Piscium, 
or Okda, meaning the “knot of the two threads.” 
‘he reason of the mame can easily be recognised, for 
two irregular lines of somewhat faint stars both meet 
together at Okda, the one runs from Okda to the right 
nearly parallel to the horizon at first and then bending 
down towards it, the other curving somewhat upwards, 
also to the right. These two streams make up the 
bulk of the constellation of the Fishes and it is across 
the two constellations of the Fishes and the Ram that 
the evening Zodiacal Lignt streams upwards towards 
the Pleiades at this season of the year. 
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Detters., 


[The Editors do not hold themselves responsible for the opinions or 
statements of correspondents. } 
ape 


THE EARWIG AS A BENEFACTOR. 
TO THE EDITORS OF KNOWLEDGE. 

Sirs,—Our common earwig (Forficula auricularia) is 
usually thought to be an unmitigated nuisance to the 
gardener; it is considered destructive to fruit, it 
damages dahlias, and is supposed to have a weakness 
for exploring the cavities of the human ear. 

Its scientific reputation is better; it was found to 
be carnivorous, preferring dead insects to fruit or vege- 
table food, and it has the amiable habit not hitherto 
observed in other insects, of brooding over and rearing 
its young. I have several times mounted the whole 
insect as a slide for the microscope: one of these shows 
the food in an undigested state, and I was surprised to 
find on careful examination and comparison, that the 
stomach was full of Aphides (green fly, plant lice), in 
a more or less disintegrated condition. The identifica- 
tion was placed beyond doubt by the discovery of several 
of the characteristic tubes through which the Aphis 
exudes the “honey dew.” In another earwig I found 
the scales of a Lepidopterous insect together with the 
remains of Aphis in a more digested condition. 

It is well known that the earwig is nocturnal in its 
habits, and I would much like to know if any of your 
readers have actually seen the insect commit the damage 
it is usually credited with, or if the evidence is purely 
circumstantial. In any case earwigs must do a certain 
amount of good by the destruction of the plant lice, 
and ought to have a measure of that tolerance extended 
to them that is bestowed, or ought to be bestowed, on 
the Syrphus fly, the Lady Bird (Coccinella Septem- 
puncta), and the larve of the Lacewing fly (Chrysopa), 
on account of their habit of preying on these pests. 

South Hampstead. WALTER WESCHE. 


SOME CURIOUS LUNAR PHENOMENA. 
TO THE EDITORS OF KNOWLEDGE. 

Sirs,—In last week’s issue of ‘‘ Nature” several 
correspondents are quoted as having sent descriptions 
of solar halos and parhelia observed from various parts 
of Sussex and Surrey on Thursday, January 11th, be- 
tween 9.30 and 11.30 a.m. The following account of an 
unusual lunar phenomenon occurring on the same day 
at 5 P.M. may prove interesting. I was driving home 
from Beddgelert when the moon’s peculiar appearance 
attracted my notice. The moon was just at that moment 
partly obscured by a thin cloud, but it was plainly 
visible that surrounding and touching the disc there 
was a distinct girdle about twice the moon’s diameter in 
breadth. When the cloud passed the sight was beautiful 
beyond words. The well-illuminated disc had the usual 
opaque markings—‘‘the man in the moon ”—almost 
in high relief, while surrounding it there was a belt of 
golden hue, which in its turn was encompassed with a 
magnificent aureole of many colours, of which red, blue, 
and violet predominated, the whole showing the moon 
in the height of its glory. 

On the 15th inst. the moon presented a distinctly 
green appearance, with a sharp halo surrounding it at 
an upusually great distance. 

In view of the exceptionally wet weather in this 
district, ever since the 12th inst., it would be interesting 
to know how far atmospheric influences go to account 
for such appearances. 

Portmadoc, North Wales. Water WILLIAMS, M.B. 
January 24th, 1900. 











THE CONSTITUENTS OF THE SUN. 
TO THE EDITORS OF KNOWLEDGE. 


Sirs,—With reference to the excellent article on the 
above subject by Mr. A. Fowler, may I be permitted 
to make a few remarks with special reference to Fig. 3 
accompanying the article? This picture is entitled 
“A solar comparison, showing how the presence of 
carbon in the Sun is demonstiated. (1) Carbon flutings 
in electric arc, with iron impurity. (2) Solar spectrum.” 

Now an examination of the two spectra pictured 
here (which I presume are re-productions of photo- 
graphs) by no means suggests to me an identity with 
one another. I certainly see that three bright lines in 
(1) coincide very completely with three dark ones in 
(2), both as regards appearance and position; but these 
three lines are apparently due to iron. None of the 
other (dark) lines in (1) seem to have their counterpart 
in (2). In fact I cannot see a single satisfactory co- 
incidence. How then can the comparison of the two 
spectra in question be said to demonstrate the presence 
of carbon in the sun? 

I always understood, especially in earlier days of 
spectroscopy, that the exact coincidence of many bright 
lines in a spectrum of a terrestrial substance, both in 
thickness and in position, with a similar number of the 
dark Fraunhofer lines constituted an enormously 
favourable argument for the existence of that substance 
in the Sun. 

Thus we read at p. 246 of Schellen’s “ Spectrum 
Analysis” (translated by J. and C. Lassell):—‘A 
glance at Fig. 91, in which the coincidence is shown of 
more than sixty of Kirchoff’s observed lines of iron, with 
as many dark lines in various parts of the solar spectrum 
between C and F, justifies the conclusion that those 
dark lines are to be ascribed to the absorptive effect of 
the vapour of iron present in the atmosphere of the 
sun. The likelihood that such a coincidence of sixty 
lines is a mere chance, bears a proportion to the suppo- 
sition that these lines really make known the presence 
of iron in the sun’s atmosphere, according to the 
doctrine of probabilities, 1 to 2/60, or in other words 
in the ratio of 1 to 1,152,930,000,000,000,000.”’ 

The figure referred to in this excerpt, is more or less 
academical, being a woodcut. The upper portion re- 
presents the solar spectrum on a small scale; the lower 
the spectrum of iron, bright lines on black background. 
Each dark line of iron in the solar spectrum is con- 
tinued through the second spectrum as a bright line. 
As there are 57 of these coincidences (not 65 as stated 
under the plate), the effect to the eye is most remark- 
ably convincing. 

Since the date of this work (1872) great advances 
have been made in the knowledge of the variations in 
terrestrial spectra which can be produced under differ- 
ent conditions in the laboratory, and the apparently 
rigid and exact coincidences formerly laid down must 
be considerably modified in the light of present know- 
ledge. Without denying the existence of many terres- 
trial elements in the sun, I would like as a layman and 
one not versed in the practical study of spectra in 
powerful instruments to ask Mr. Fowler whether two 
photographed spectra of an element and of the sun re- 
spectively can be produced in juxtaposition so as to 
show to the eye as complete and convincing a set of 
coincidences as was given in the woodcut referred to, 
which was evidently based on measurements only. Or 
are the lines of any one element in the solar spectrum 
so intermingled with those of other elements that it is 
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impossible to see the coincidence as a whole? That is, 
is it only by the comparison of each line, one after 
another, with its counterpart in the solar spectrum, 
that the assurance is obtained that the element’s 
spectrum is really contained in and forms part of the 
solar spectrum ? 

Devonport, 

14th January, 1900. 

[Unless Col. Markwick has written “dark” when 
intending to write “ bright” in the sentence “ none of 
the other (dark) lines in (1) seem to have their counter- 
part in (2),” I fear he is labouring under a slight 
misapprehension. In the case of carbon, as for other 
substances, its identification depends upon the coin- 
cidence of bright lines obtained terrestrially with the 
dark ones of the solar spectrum. Viewed in this way, 
a considerable number of the bright lines which build 
up the carbon fluting, commencing at Lambda 3883, are 
seen to correspond with dark ones in the sun, and the 
presence of carbon among the solar elements is clearly 
demonstrated by the photograph. The apparent dark 
lines between the bright members of the carbon flutings 
are simply dark interspaces and naturally do not agree 
with solar lines. 

I may add that photographic demonstrations of the 
presence of many chemical elements in the sun are just 
as convincing, and certainly more satisfactory, than the 
diagram to which Col. Markwick refers, but believing 
these to be sufficiently well known, I purposely selected 
an illustration of the detection of a substance requiring 
more careful investigation. In the case of carbon the 
component lines are crowded together and in the sun 
are superposed upon lines belonging to other substances, 
so that the correspondence is not so obvious as in 
many other illustrations which might have been 
given.— A. Fow er. | 


E. E. Markwick, Col. 





OBSERVATIONS OF VARIABLE STARS. 
TO THE EDITORS OF KNOWLEDGE. 


Sitrs,—My estimates of the movement of 8. 8. Cygni 
at its last appearance are as follows, viz. :— 


1899, H. Mag. 1899, H. Mag. 
Oct, 24. Invisible. Oct. 30. 7.45 p.m. ... 865 

», 20. 7.30 pm. . 865 9 O8e 7.45 ,; .. =— 885 

» 26. 7.80 ,, we «= 8385 , Sb. S00, w«- Ooo 

» oe TOO .. .. 835 Nov. 1 & 2. Cloudy 

5y aoe 800 ,, .. «= 835 3 ae (10°00 or 

~~ Bee C00! 5 8'55 " , “" Jeme. 


Since August 11 I have seventy-one observations of 
S. U. Cygni (Muller and Kempf’s variable), period 
3d. 20h. 15m. 21s., varying from 6m. 57 to 7m. 37, and 
though at first apparently irregular, experience bas 
shown it to be an evenly moving star, within the range 
of the field glass at all phases, and an attractive 
object for amateurs. At the minimum phase it appears 
on many occasions to remain at the same light for 
twenty-four hours, and then rise rapidly to maximum. 
The fact is that in its near approach to minimum ard 
rise from that phase it takes twenty-four hours to fali 
and to rise, or to change, less than one step 0.1. That 
is to say when the star reaches about 7m. 34 it takes 
twenty-four hours to fall to 7m. 37 and rise again to 
7m. 34. So one who has no photometer may announce 
a minimum some time before that phase is reached, or 
after the star has passed it. This is shown by Prof. 
Pickering’s curve. There have been similar occurrences 
at maximum more than once, but they have not been ob- 
served so often nor have they been so marked. 


S. Virginis was an unsteady star at its last appear- 
ance; its changes were estimated as follows :— 


1899. Mag. 1899, Mag. 
June 3. ue '10°00 July 8. agi 760 
ie 4, 5. vee 10 00 ‘ 9. ima 7°40 
wey ¢ 9°40  LORER. 7°23 
» ‘14 M) 923 x sat 15. 7. 6 95 
eS ye “si 9:10 , 22,23 maximum. 6°80 
= aan 2e4 8°50 » 29,80, 31. 7 U3 
59 ae De 8°35 Aug. 1. 7:15 
9 20. dk 8°30 a 3 7°13 
‘9 te Pee 813 : 4, 5. as 7:25 
a ae ius 8:00 es 6. <a 7 35 
sf 7:90 3 9,10 7°30 
July 1. 770 we 2 7°90 
i) ae nae 7 9J yw sek 7:80 
(oe =e 7:85 ne aen 787 
sp «= 775 ~~ ake : 8:05 


The computed date of maximum was June 26, so 
the star was 26 days late. The weather during nearly 
the whole of the summer period was not favourable for 
observations in the southern skies, and so R. Hydre 
being further south was more difficult of observation. 
The best I could do is appended :— 


R. HYDR. 


1899, Mag. 1899, Mag. 
May 31. fy 745 July 10. 670 
June 1. ee 7:40 Bars ES a) 6 65 

oo rae 7°30 a 1a fea 6°40 

. 4 715 » 29. ee 5°65 
July 1-5. 7:10 Oe a 550 

ee 7 (iO Aug. 1. he 5-40 

a. a : 6°80 ; 2&6 @ .. 5-00 


The maximum was due August 8, and compared with 
former appearances is probably late again. 
Davip FLANery. 
Memphis, Tenn., U.S.A., 
18 November, 1899. 





IS THE STELLAR UNIVERSE FINITE ? 





TO THE EDITORS OF KNOWLEDGE. 


Strs,—I have followed lately with great enjoyment, 
the interesting discussion on this most interesting 
subject. There is, however, one most fundamental point 
which has not yet been elucidated, and in connection 
with this I beg leave to say a few words. 

Mr. Burns stated and Mr. Maunder and Mr. Hill 
have challenged the statement that—‘ If the number 
of stars were infinite, we should have the whole sky a 
blaze of light.” The unqualified statement is certainly 
a bold assumption, and a little careful consideration, 
combined with a little mathematical analysis, will soon 
show to what extent the assumption is justifiable. 

The problem resolves itself into the integration or 
summing up of an indefinitely great number of indefi- 
nitely small quantities. Will the yield be necessarily 
indefinitely great? May it not be a finite quantity? 

There is a kind of struggle going on between the 
greatness of the number and their smallness in size. 

To take an actual example, if we consider a 
series of quantities, one, a half, a quarter, an eighth, 
and so on, each term becomes smaller and smaller, 
and even if we take an infinite pumber of terms 
of this series and add them together the total 
cannot exceed two. In this case the infinite small- 
ness of the terms has so counteracted the infinite 
greatness of their number that the total yieid 
is a finite quantity. Now may it not be likewise in 
the case of an infinite stellar universe? May not the 
infinite number of the stars be so counteracted by their 
infinite smallness in apparent size, that, no matter 
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how vast a region of space we consider, the yield of light 
cannot exceed a definite amount? We are faced in fact 
with the question which the machinery of the integral 
calculus has been constructed to answer. What is the 
value of infinity multiplied by zero? Such a product 
is called by mathematicians an indeterminate form ; 
indeterminate since its value cannot be ascertained 
until we know by what process the infinitely great 
was reached, and likewise the infinitely small. In the 
particular case before us, the infinitely great was 
reached by receding further and further into space, 
which also brought about the infinite smallness of each 
individual star. A connection clearly exists between 
the growth in number and the diminution in size, and 
this connection entirely depends on the manner in which 
the stars are distributed throughout space. This is a point 
which Mr. Maunder has made, and it cannot be too 
strongly emphasized. Without considering first the 
method of distribution, it is perfectly futile to attack 
the problem, in fact there is no problem to attack. We 
must first postulate a particular formation, and then, 
and only then, can we apply rigid mathematical 
reasoning. 

The formation which naturally occurs to us first, is 
that of a uniform distribution. This distribution may 
be obtained by considering the stars distributed on con- 
centric spheres whose radii increase by equal steps. 
Then the number of stars on any one spherical arrange- 
ment would vary as the area of the sphere, but the 
apparent disc of each star would vary inversely as the 
area of the sphere, since it varies inversely as the square 
of the radius. Thus the growth in number would 
exactly balance the decrease in size, and the luminous 
area contributed by each spherical distribution would 
be the same. This contribution is quite finite, therefore 
by taking enough distributions we can obtain any 
desired yield of light, enough for instance to completely 
fill the heavens. The above argument is quite inde- 
pendent of the size or distance apart of the stars, and it 
leads us to the very interesting fact, that granted the 
perfect transmissibility of the ether, and non-inter- 
ference by dark bodies, then no matter how diffused 
the stars are through space, so long as that distribution 
is maintained to an infinite distance in all directions, the 
appearance of the heavens ought to be complete bright- 
ness. All we require is that at no region of space shall 
the density of star distribution become indefinitely 
small. It may fluctuate, but it must not become ever 
indefinitely small. Assuming that stars are a million 
miles in diameter, and spaced uniformly twenty billion 
miles apart, I find that a region of space, ten thousand 
trillion miles in radius, would be sufficient to com- 
pletely fill the heavens with light to an observer 
at the centre. 

Let us now take the case where the stars thin out in 
numbers as the distance from the earth increases. In 
order to give numerical results, let us again assume that 
the stars are all a million miles in diameter, and that 
those nearest the earth are spaced twenty billion miles 
apart. If the number of stars per unit volume of space 
varies inversely as any positive power of the radius, we 
get a distribution which progressively thins out. We 
have just dealt with the case in which this index power 
is zero. When powers other than zero are assumed, the 


problem resolves itself into a simple case of integration. 
As the powers increase from zero upwards, ihe rate at 
which the density of distribution falls off increases, and 
consequently a greater and greater region of space must 
be included in order to block every direction with a 











star. When the index power is unity, or in other words 
when the density of distribution varies inversely as the 
radius, this distance is so stupendously great that I am 
almost afraid to mention it. One followed by twenty 
billion noughts, and then multiplied by twenty billion, 
will almost suffice. It is clear we are nearing the law 
of distribution when it will be necessary to include an 
infinite region of space in order to occupy all directions 
with a star. This stage is reached when the index of 
the power exceeds unity by only one five hundred 
billionth. If the law of distribution gives an ever so 
slightly quicker rate of thinning out, we cannot, even 
by considering an infinite region of space, gather up 
enough to make the heavens a complete blaze of light. 

In fact, all infinite distributions fall into two 
classes : — 

(1) Those in which all directions ire blocked by stars, 

(2) Those in which interstellar spaces exist ; 

And the law of distribution which forms a link be- 
tween these two classes, occurs when the power of the 
radius very slightly exceeds unity. 

When the power is two, interstellar spaces so vastly 
exceed the luminous area, that only about one forty 
billionth of the heavens is illuminated. It is very in- 
structive to note how an exceedingly small change in 
the law of distribution produces an exceedingly great 
difference in the amount of the heavens illuminated. 

There is another question which should be considered 
in connection with this subject. When we assume a 
progressively decreasing density of star distribution, 
might not the same reason, which in some cases makes 
it impossible to obtain more than a finite amount of 
illumination, also prevent us from obtaining more than 
a finite number of stars? The answer is, that if the 
density varies inversely as the radius raised to a power 
greater than three, then indeed the number of stars in 
infinite space will be finite. With a less rapid thinning 
out the number is infinite. 

We have seen that the distances dealt with in con- 
nection with this problem are absolutely stupendous ; 
so great, in fact, that the life of a star would be a mere 
nothing compared with the length of time occupied by 
its light in coming to us. This brings up the considera- 
tion that if such vast regions of space are to be 
considered then the probability of any one direction 
being occupied by a brigut star is exceedingly remote. 
In fact, dark stars ought to outnumber bright stars by 
millions or billions to one. This being true, at first 
glance one would expect that eclipses of bright suns 
would be a common occurrence. But a moment’s re- 
flection shows, that as far as the visible stars are con- 
cerned, the interstellar spaces are so vastly greater than 
the spaces occupied by bright surs, that dark stars 
might| outnumber them by billions to one without 
making an eclipse probable. It would only be in the 
more distant depths of space, depths so profound that 
our most mighty telescopes could never identify single 
stars therein, that the blocking out of light by the 
dark bodies would have effect. For instance, in the 
homogeneous distribution we first considered, although 
all directions would be blocked by stars, yet it may be, 
only an infinitesimal proportion of these are bright 
stars. This theory for accounting for the black back- 
ground to the bright stars has not, I think, been 
brought up in the recent interesting discussion, and it 
seems to me to be worthy of a place in Mr. Burns’ list 
of possible hypotheses. 
Cuartes E. INGLIS, B.A. 


Kings College, Cambridge. 











Knowledge. 


« 


TODA , A TODA BEAUTY. 


A VEDDA . A VEDDA WOMAN. 


SOME WILD INDIAN TRIBES. 


Frontispiece ° 











Marcu 1, 1900.] 


KNOWLEDGE. 


67 








SEAL IN SUFFOLK. 
TO THE EDITORS OF KNOWLEDGE. 

Sirs,—I had a seal (Phoca vituliaa} given me to-day 
that was shot by a coastguard yesterday at Dunwich. 
Ii was under a boat on tac beach. Jt was 4 feet long, 
and weighed 76 lbs. 

Benacre Hall, Wrentham, 

February 9th, 1900. 


> 
SOME WILD INDIAN TRIBES. 


By R. Lypexker. 

To the great majority of Englishmen (not even ex- 
cluding a large proportion of those who have made the 
East their temporary home) the native inhabitants of 
India and Ceylon are typified by civilised and more or 
less cultured races, such as the sleek Parsi of Bombay. 
the studious Bengali Babu, the large-turbaned Madrassi, 
the haughty Rajput, or the warlike Sikh. And compara- 
tively few are aware of the existence in various districts 
of both the peninsula and the island of a number of wild 
tribes, some of whom are little, if at all, better than 
savages, while others have acquired certain of the arts 
and practices of civilization. Of all these jungle peoples 
perhaps the most generally known are the Gonds, who 
give their name to the great Gondwana country of 
Central India, and who are some of the best hunters 
and trackers in the world. 

_ But it is not to them that the attention of the reader is 
invited in the present article, the greater portion of which 
is devoted to the wild tribes inhabiting the Nilgiri and 
Anamalai ranges on the western side of the Madras penin- 
sula, between Travancore on the south and Mysore to the 
north. In the “ Blue Mountains,” which is the English 
equivalent of the name first mentioned, roam the tiger, 
the sambar deer, and the great Indian wild ox, or gaur, 
while they are also the home of the now rare Nilgiri wild 
goat. On the clearances amid the dense and luxuriant 
primeval forest, or on the open grass-lands of the hill-tops, 
dwell a number of interesting aboriginal wild tribes, 
among whom the Todas and the Kotas are perhaps those 
whose names are the least unfamiliar to European ears. 
Indeed it is possible that some of my readers, other than 
Anglo-Indians, may have actually seen a live Toda, since 
a member of that tribe was formerly with Barnum and 
Bailey’s show, during the life time of “ Jumbo”; this 
individual, after his return to his native jungle, posing 
as an authority among his fellows on all foreign mat- 
ters. Recently the various wild tribes of the Madras 
hills were the subject of a special study by my friend 
Dr. Edgar Thurston, Director of the Madras Museum ; 
the results of his investigations being published in a 
series of interesting and well illustrated memoirs issued 
by the Museum. It is from these memoirs that the 
following information regarding the characteristics of 
these people is chiefly culled. 

With regard to the affinities of the Todas and their 
kindred, it seems quite evident that they have nothing 
to do with either Negroes or Australians; while, 
although some have thought that they may retain cer- 
tain traces of a Mongol strain, it is perfectly clear that 
they cannot be classed among that great section of the 
human race. On the other hand, they evidently appear 
to belong to a low type of the noble Caucasian stock, 
aid may be affiliated to the great group of Dravidian- 
speaking peoples, who prebably populated a great por- 
tion of India previous to the incursion of the higher 
Aryan hosts from the northward. 

Physically the Todas are decidedly a fine race, the men 
standing rather above the medium height, and the mem- 
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bers of this sex differing markedly from all the neigh- 
bouring hill tribes by their regular, handsome, and 
almost classic features, which have, indeed, been com- 
pared to the Ancient Roman type, although in certain 
instances they display a somewhat Jewish cast. But 
the most characteristic feature of these people is the 
luxuriance of raven-black hair on the scalp and face ; 
although this great hirsute development is less marked 
than in the Aimus of the Island of Yezo, Japan, who 
likewise appear to belong to the Caucasian stock. As 
is excellently shown in the accompanying illustration, 
the men wear the hair parted in the middle, and 
hanging down almost or quite to the shoulders. In the 
men, the colour of the skin is a dirty copper-brown, 
much darker than that of the women, which has been 
described as of a cafe-au-lait tint on the chest and 
limbs. When young some of the women, who dress 
their hair in glossy ringlets, are decidedly 
looking ; their glistening eyes and white teeth forming 
good points, although the rest of the face is spoiled by 
the rather large mouth and thick lips. But even such 
claims to beauty as a Toda maiden possesses are but 
transient, and the girl soon degenerates into a hideous 
hag. One other noteworthy feature of the Toda men 
is the great development of the brow-ridges, which com- 
municates a somewhat scowling expression to the fore- 
head, likewise well exhibited in the photograph. 

The latter also displays the dress of the men, whica 
consists of a garment of thick cotton cloth, with inter- 
woven stripes of red and blue, hanging in graceful folds 
from the shoulders to the knees, and having one end 
thrown over the left shoulder. The women's outer 
garment is of the same simple type, but is thrown over 
both shoulders, and grasped in front by the hand. Every 
native race, it is said, has a distinctive and recognisable 
odour of its own, and this is certainly verified in the case 
of the Todas, in which this odour is by no means grate- 
ful to European nostrils. It is said to be mainly due to 
the rancid butter, or ghi, which they are in the habit of 
applying to their clothes for the purpose of preserving 

| them. 

Being thus well clothed, the Todas can scarcely be 

| reckoned as savages ; and under missionary Instruction 
they learn to read and write without much difficulty. 
They never carry, and indeed apparently do not possess, 
arms of any kind, being an essentially pastoral people, 
living chiefly on the milk and butter derived from the 
herds of buffaloes they keep. They have many more or 
less noteworthy customs, some of which are declining, 
and tending to die out under the civilizing influences of 
the British Government. Formerly, female infanticide 

| was extensively practised, with the natural result that 
the numbers of the women were greatly inferior to those 

| of the opposite sex. Consequently, polyandry was the 

| general custom ; and although there is now, owing to 
the abolition of infanticide, no need for this peculiar 

| practiee, yet it is still retained among some of the poorer 
members of the tribe, who are, however, extremely loth 
to acknowledge its existence. . 

In view of the fact that so many aboriginal tribes tend 
to dwindle in numbers, if not to disappear altogether, 
when brought into contact with civilizing influences, it 
is interesting to learn that this is not the case with the 
Todas, wlo during the last thirty years have shown a 
tendency to increase; their numbers being six hundred 
and ninety-three in 1871, six hundred and seventy-three 

| in 1881, and seven hundred and thirty-six ten years later. 
| Previous to marriage, which is regarded as binding, the 
morality of these people cannot by any means be de- 
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scribed as of a high grade; and when any advantage is to 
be gained by stating a falsehood, no Toda considers him- 
self bound to adhere to the truth. As already said, 
Todas are a pastoral people, and they display a rooted 
antipathy to manual labour of any description. So 
strongly is this trait developed, that in the case of a 
convict, the gaol authorities, finding it impossible to 
make him work without resorting to severe measures, 
solved the difficulty by appointing him an overseer. This 
is clearly an instance where idleness paid. 

Todas dwell in small villages, or hamlets, each of which 
is called a manw, and usually includes five buildings ; 
three of the latter being used as habitations, while the 
fourth forms a “ dairy-temple,” and the fifth a calf-pen. 
These huts are generally about eighteen feet in length by 
ten in height, and nine in width ; the interior being from 
eight to fifteen feet square, and of sufficient height to 
permit a man to move without knocking his head against 
the roof. They are neatly built of bamboos, fastened with 
rattan and thatched ; the arched roof reaching the 
ground at the sides. The ends are closed by wooden panel- 
ling, placed within the margins of the roof. ‘The 
entrance, or doorway, measures,’ according to Dr. 
Shortt’s account, “thirty-two inches in height and 
eighteen inches in width, and is not provided with any 
door or gate, but the entrance is closed by means of a 
solid slab or plank of wood, from four to six inches thick, 
and of sufficient dimensions to entirely block up the 
entrance. This sliding door is inside the hut, and so 
arranged and fixed on two stout stakes, buried in the 
earth, and standing to the height of two and a-half to 
three feet, as to be easily moved to and fro. There 
are no other openings or outlets of any kind either for 
the escape of smoke, or for the free ingress and egress 
of atmospheric air. The doorway itself is of such 
small dimensions that to effect an entrance one has to 
go down on all fours, and even then much wriggling is 
necessary before an entrance is effected.’ Needless to 
say when the visitor has succeeded in passing the 
barrier he is not impressed by the freshness of the 
atmosphere of the interior ! On one side of the in- 
terior is a raised platform covered with deer-skins, and 
used as a sleeping place, while the fire-place is opposite. 

There are many curious ceremonies on the occasions 
of birth, marriage, and death, of which space does not 
admit of mention, and I accordingly pass on to say 
something concerning the dairy-temple, or tirieri. It 
must be premised that the religion of the Todas is a 
simple primitive faith, superadded to which is a large 
strain of Hinduism; and to this latter is due the cult 
of the cow, here represented by the buffalo. 

In addition to the dairy-temple in each mand, there 
are certain special settlements of this class, each of 
which is supervised by a couple of black-clad monks or 
palals, while the work of +he establishment is carried 
on by two herdsmen, or kaltamaks. Such an establish- 
ment comprises one hut for the palals, a second for the 
kaltamaks, a large and a small cattle-pen for the sacred 
herd, and the temple itself ; the latter containing the 
sacred bell or mani, and the dairy apparatus. The 
most sacred member of the herd is the bell-cow, whose 
office descends to the eldest female offspring, failing 
which a cow is imported from another tiricri. A palal 
must be a bachelor ; and it is his duty to send the 
herd out to graze, to salute them on their departure 
and return, to make butter, and to offer prayers. Truly 
a somewhat mixed order of functions. No one but a 
palal or a kaltamak is permitted to enter the sacred 
enclosure ; but one of the former is accustomed at 
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certain times to bring butter and milk outside the 
establishment for sale to the ordinary Todas or their 
neighbours the Badagas. Superfluous bulls from the 
herd become the perquisites of the kaltamaks, by whom 
they are sold to Todas or Badagas. Of such animals 
as die the flesh is, however, given to the tribe of Kotas, 
who are carrion-eaters, and have no prejudices as to 
the sacred character of the cow and its kindred. 

It is from the aforesaid Kotas that the Todas acquire 
their iron axes and knives, as well as their earthen- 
ware utensils; the flesh, horns, and hides of the-deceased 
buffaloes being the quid pro quo. The Todas consider 
themselves vastly superior to either the Kotas or 
Kurumbas, both of which are neighbouring hill-tribes. 
When a Kota meets a Toda, he acknowledges the 
superiority of the latter by kneeling down and raising 
his foot to his own head. On the other hand, when 
a Toda encounters a Kurumba the latter bows, and is 
patted on the head by the former. 

The Kotas (literally mountaineers), who number a 
little over a thousand individuals, inhabit seven 
villages in the Nilgiris, one of which is situated in the 
Wynad district. They build huts of mud, wood, or 
stone, roofed with thatch or tiles, and divided into 
living and sleeping apartments ; the huts themselves 
being arranged in long streets. As already said, the 
Kotas are carrion-eaters, and there are few more dis- 
gusting sights than to see one of these men carrying 
part of a decomposed buffalo to his home. They are 
also hard drinkers, and have no caste. Their redeeming 
quality is that they are excellent artificers, catering 
for the wants of all the neighbouring tribes. They are 
excellent blacksmiths, and make very serviceable axes. 
knives, etc. Formerly they smelted the iron-ore oi 
the country, but now purchase scrap-iron brought up 
from the plains. They are likewise good practical agri- 
culturists. 

Unlike the Todas, who never hesitate to meet Eu- 
ropeans frankly, the Kota women bolt into the jungle 
at the sight of a white face. And as they are filthily 
dirty and by no means handsome, this is perhaps no 
great disadvantage. The men are much less good 
looking and also less hairy than the Todas, wearing 
their thick wavy hair parted in the middle and tied in 
a knot behind, while they trim their beards short and 
wax their moustaches. Both men and women wear 
bangles. They are a light-hearted people, enjoying 
dances and other tamashas. 

Of such others of the Nilgiri tribes as can be men- 
tioned at all, our notice must be of the briefest. The 
Kurumbas, who populate much of the Wynad district, 
are the great woodcutters and collectors of forest pro- 
duce of the region. In 1870, Col. King gave the fol- 
lowing not over-pleasing picture of the Kurumbas :— 
‘Their chief food is wild roots and berries, or grains 
soaked in water, with occasional porcupines and _pole- 
cats. Their dwellings are nothing more than a few 
branches piled up together like heaps of dead brush- 
wood, in a plantation, often simply holes or clefts 
among the rocks. Their clothing is, with the males, 
a small dirty cloth round the loins; and with the 
females, a rag thrown on any way that its condition 
and size render most available. The appearance of these 
rude people is wretched, and even disagreeable. Low 
in stature, they are also ill-made; the complexion is of 
an unhealthy hue, and their heads are thinly covered 
with mangy-looking hair. They have bleared eyes, a 
rather wide mouth, and often projecting teeth. Spare 
to leanness, there is also a total absence of any apparent 
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muscle, and the arms and legs are as much like black 
sticks as human limbs. No such ceremony as marriage 
exists among these people, who live together like the 
brute creation.” With the opening-up of the Wynad 
as a coffee-growing district, the condition of the Nilgiri 
Kurumbas, who are employed as labourers, has corisider- 
ably improved, and therefore the above picture is of all 
the more value. But, with their dark skins and broad 
noses, they are still a low-grade people; and as such 
to be distinguished from the light-skinned, aquiline- 
nosed Ura Kurubas of Mysore. 

Of an equally low grade with the Nilgiri Kurumbas 
are the Kadirs of the Anamalai Hills, and the range 
extending thence into Travancore. They are especially 
characterized by their comparatively short bodily 
stature, the very dark colour of the skin, the breadth 
and flatness of the nose, and the somewhat thickened 
and protruding lips. In spite, however, of these dis- 
tinctly Negro-like features, the Kadirs display their 
affinity with the Caucasian stock in their curly, as 
opposed to woolly, hair, as well as by the absence of 
decidedly projecting jaws. A Kadir may also be re- 
cognized at the first glance by reason of the curious 
custom of chipping the front teeth, which is universally 
practised by the members of both sexes. 

Nearly allied to the Kurumbas are the Kulas of the 
Nilgiris; indeed, so closely do the members of these 
two tribes resemble each other that the managers of 
coffee estates are unable to state definitely how they 
distinguish between them. Leaving then the Kulas 
with this bare mention, we pass on to the distinctly 
higher Badagas (Northerners) of the Nilgiris, of whom 
there were twenty-nine thousand odd in the last census, 
against a little over twenty-four thousand in the 
previous enumeration. As the Todas are the pastoral, 
and the Kotas the artizan population of the Nilgiris, 
so the Badagas are the agriculturists of the region. 
They live in large villages, generally situated on some 
low hillock, and comprising rows of well-built and well- 
roofed houses, surrounded by fields of millet and other 
grain. They are also well dressed, and as their religion 
and other customs are of the Hindu type, they scarcely 
come under the designation of wild tribes, and may 
accordingly be dismissed without further mention. 

Passing into Ceylon we find, however, a tribe of 
thoroughly wild people in the Veddas, who are de- 
cidedly lower in their physical characters than any of 
the Indian Dravidians, and whose customs certainly do 
not give them claim to any higher position. In stature 
the Veddas are unusually small, the height of the men 
averaging only five feet two inches, and of the women 
not more than four feet ten inches. Although the 
exact shade varies somewhat on different parts of the 
person of the men, the general colour of the skin is 
dark brown. In person the Veddas are strongly built, 
but they show distinct evidence of a low grade in the 
excessive relative length of the limbs, long arms being 
a distinctly ape-like character. The foot, too, is remark- 
able for its flatness, having scarcely any well defined 
instep. The hair, which is unkempt, and uncombed, 
varies considerably in length in different individuals, 
reaching, in some instances, to below the shoulder, but 
in others being considerably shorter; it may be either 
nearly straight or waved, but is never of the woolly 
or frizzly type characteristic of Negroes. Still it must 
be remembered that this feature is not absolutely 
decisive of non-relationship with Negroes, as it occurs 
in the Australians. And the broad “squab” noses, 
and large pouting lips of the Veddas show, as in our 








illustrations, a tendency towards the Negro type. Very 
characteristic of the men is the development of the 
beard into a stubbly chin tuft, the moustache being also 
short and bristly. 

Armed with bows and arrows and adzes, the Veddas 
wander in their native forests in a state of almost or 
complete nudity. They are rapidly diminishing in 
numbers, and before long are only too likely to disap- 
pear for ever. For their customs, the reader must 
refer to the exhaustive work by Drs. P. and F. Sarasin, 
to whom I am indebted for the photographs of these 
extremely primitive and interesting people. 


> 
flicroscopy. 


By Joun H. Cooke, F.L8., F.G.s. 


Collections of material kept in damp places, or in a moist 
atmosphere, are very liable to mould, and under such conditions 
it is difficult to avoid this evil. Carbolic acid is recommended, 
but Mr. Ashmead, who has kept a large collection in the moist 
climate of Florida, has found the use of napthaline much more 
satisfactory. Mr. H. H. Smith, who has had more extensive 
experience in the tropics, prefers the carbolic acid. Mouldy 
specimens may be cleaned by washing with carbolic acid applied 
with a fine camel's hair brush. 

Asphalt, dissolved in spirits of turpentine, is one of the best 
mediums for sealing cells, and, provided that no traces of the 
mounting medium are left on the edges of the cells before 
applying the solution, the cement will keep unchanged for years. 

The propagation and growth of diatoms are influenced toa 
marked extent by meteorological conditions. ‘They increase 
most rapidly during those seasons of the year when the water is 
in circulation throughout the vertical currents. The vertical 
currents keep the diatoms near the surface, where the light 
stimulates their growth, and where there is an abundance of air 
and food. 

The forms of microscopic crystals may be accurately repro- 
duced on glass by etching with fluoric acid. Interesting and 
beautiful effects may be obtained by crystallizing various salts 
in a thin layer ona glass slip which has been well warmed to 
prevent tle crystals from dissolving, and then exposing the 
glass to the action of the vapour of fluoric acid for three to five 
minutes. 

-Many Aphides and Coccids are covered with a waxy secretion 
which interferes very materially with their easy examination. 
To remove this waxy secretion place the insect on a piece of 
platinum foil and pass it once over the flame of the alcohol 
lamp. The wax melts at a surprisingly low temperature, and 
leaves the insect perfectly clean for study. This method is 
particularly useful in the removal of the waxy cocoon of the 
pupe of male Coccidwv, and is quicker and more thorough than 
the use of any of the chemical wax solvents which have been 
suggested, 

Oil-immersion objectives require much care in use. A small 
quantity only of the fluid should be employed, and then wiped 
off as soon as possible when finished with. The removal of the 
prepared cedar oil, which is generally used, should be effected 
with blotting paper, and the lens cleaned by first breathing on 
it and afterwards wiping lightly with a piece of clean, soft linen. 
To keep the immersion fluid unchanged it ought not to be 
exposed to the air for any length of time, as free access of air 
results in thickening and consequent alteration of the refractive 
index. e 

A kind of combination telescope and microscope has been 
worked out by a French microscopist for studying live insects 
and their habits. The new apparatus is called the “ telemicro- 
scope,” and is really a small telescope having an objective 
formed of two achromatic lenses, which can be moved nearer 
together or separated by sliding the tubes, For the purpose 
intended, the magnifying power necessary is only 10 to 15 
diameters. Besides serving for watching insects moving on the 
ground, the instrument, it is stated, is admirably adapted for 
use as a field glass. 
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Microscopists, both at home and abroad, will hail with satis- 
faction the resolutions that have recently been adopted by the 
Council of the Royal Microscopical Society to standardize the 
various parts of the microscope and its accessories. A beginning 
has already been made, for the details of which we are indebted 
to the courtesy of the CounciJ. The standards adopted in 1882 
have been withdrawn, and the size for the inside diameter of 
the sub-stage fitting has been fixed at 1°527 inches (38°786 mm.). 
The gauges for standardizing eye-pieces will, in future, be the 
internal diameter of the draw-tubes ; the tightness of the fit 
being left to the discretion of the manufacturers. Four sizes 
of the internal diameters of the draw-tubes have been fixed as 
follows :—No. 1, 9:173 inch (23°300 mm.). This is the Con- 
tinental gauge. No. 2, 1:04 inches (26°416 mm.), is the mean of 
the sizes used by the English trade for students and small 
microscopes. No. 3, 1°27 inches (22-258 mm.), is the mean of 
the sizes used for medium-sized binoculars and other microscopes 
of a similar class. No. 4, 1:41 inches (35°814 mm), is the 
maximum size for long-tube binoculars. The sub-stage gauge 
is that which has been used by the English trade for many years 
past, the variation among different makers being not more than 
a few thousandths of an inch. We hope to be able shortly to 
give the standard gauges of the eye-piece cap and of other 
apparatus. The plugs and ring gauges of all of the above may 
be inspected by the public at the Society’s rooms. 

With all the diversity of interesting lines of research that are 
offered to the student of botany to-day, there is none more 
inviting to a student, or better adapted to bring into activity 
all the resources of bis judgment, than the systematic study of 
the species of some limited group, provided this is properly 
combined with a study of the morphology, development, and 
ecologic relations of such a related series. ‘The Fungi and 
Mycetozoa offer themselves, in a special. degree, as a field for 
thorough and original systematic study, and students of these 
groups will therefore be glad to hear that Professor Lucian 
Underwood, of Columbia University, has just issued, in book 
form, an admirable exposition bearing on the moulds, mildews 
and mushrooms. 

A simple and effective method for removing air bubbles from 
microscopic mounts is suggested by P. S. Proctor in the 
Pharmaceutical Journal. A small syringe, having a glass 
barrel, vulcanite mounts, and leather packing to the piston, is 
the only apparatus required. Select one that is as nearly as 
possible air tight, unscrew the top and remove the piston. 
Close the nozzle with a small piece of beeswax, half fill the 
barrel with distilled water, and into this drop the section or 
tissues to be treated. Replace the piston and screw on the top. 
The syringe being inverted and the plug of wax removed, the 
air is driven out of tke barrel by raising the piston till the water 
begins to flow out of the nozzle, after which close the aperture 
with the finger and lower the piston. A partial vacuum is thus 
formed, and the air rapidly escapes from the cells of the tissue, 
collecting in the point of the syringe. By removing the finger 
and raising the piston the liberated air is forced out ; this may 
be repeated several times as long as air is being expelled from 
the material. The same mode of operating is applicable to 
objects that are to be mounted in Canada balsam if oil of 
turpentine be used instead of water, and if the objects to be 
mounted are quite dry before immersion in the turpentine. 

[All communications in reference to this Column should be 
addressed to Mr. J. H, Cooke at the Office of KNOWLEDGE. | 
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NOTES ON COMETS AND METEORS. 
3y W. F. Dennine, F.R.A.s. 


New Comet.—The announcement bas just been made (Ast. 
Nach. 3418) that Giacobini at Nice discovered a new comet on 
January 3lst in R.A. 44° 26', Dec. 9° 55’ south. The position 
of the object was therefore between the stars 9 and ¢ Eridani. 
The comet is moving slowly to the north-west. 

During the last few months the firmament has apparently 
been free of comets visible in small telescopes. We have 
now, however, approached a season when clearer skies and more 
genial weather are likely to encourage the search for these 
bodies. 








PERIODICAL ComMETs.—These form a singularly interesting 
class, in which we have witnessed a rapid increase of numbers 
in recent years. The comets of short period, belonging to 
the Jovian group, revolving in times varying from 3°3 to 
about 9 years, now include about thirty members, though only 
half of these have received satisfactory verification by having 
been detected at two or more returns to perihelion. The 
following is a list of the approximate dates of expected returns 
of these bodies during the few ensuing years :— 

Comet, Pg ni —o Next Return. 
De Vico-Swift 1894, Oct. 12th 5855 1900, Aug. 
Barnard (1884) 1895, June 3rd 5398 1900, Sep. 


Brorsen 1879, Mar. 30th 5°456 =1901, Jan. 
Denning (1894) 1894, Feb. 9th 7477 +=: 1901, Aug. 
Encke 1898, May 26th 3:303 1901, Sep. 
Brooks (1886) 1886, June 6th 5°E95 1902, Jan. 
Swift (1895) 1895, Aug. 20th 7:220 1902, Nov. 


Tempel-Swift 1897, June 4th 5534 1902, Dec. 
Perrine (1896) 1896, Nov. 24th 6:441 1903, Apl.-May 
Spitaler (1890) 1890, Oct. 26th 6378 1903, July 


Faye 1896, Mar. 19th 7566 =1903, Oct. 
Brooks (1889) 1896, Nov. 4th 7078 1903, Nov.-Dec. 
Pons-Winnecke 1898, Mar. 20th 5°818 1904, Jan. 
D’ Arrest 1897, May 21st 6691 1904, Jan.-Feb. 
Encke 1898, May 26th 3°303 1904, Sep. 


Tempel (1873) 1899, June 18th 5:211 1904, Oct. 


THE JANUARY MeTEORS.—Prof. Herschel, whose important 
observation of the Quadrantids on January 2nd has been already 
referred to (KNOWLEDGE, February, 1900), bas thoroughly 
reduced his results, and finds that several showers were actively 
and distinctly visible on the night mentioned. The special 
shower of Quadrantids formed about one-third of the total 
number (80) of meteors registered. The various radiants 
determined were :— 


Shower. Meteors, Radiant Points. 
Quadrantids sea 29 By 229° + 92° 
p Bodtids oe 8 ce 286° + 34° 
y Urse Minorids ees 6 ne 242° + 75° 
& Coronids sad 8 eu 2439 + 29° 
B Herculids nes 6 ne 257° + 44° 
¢ Draconids sis 7 . 260° + 65° 


The chief display of the epoch in Quadrans is generally of 
very short duration, but it seems to have been unusually pro- 
longed and conspicuous this year. The meteors were, however, 
most abundant on the morning of January 3rd. An observer 
at Chalfont, in Buckinghamshire, says that between 6h. and 
6h. 30m. a.m. on the date given there were several fine shooting 
stars which “had tails and burst like rockets.” On the morning 
of January 4th there were also many meteors. Mr. Robert 
Service, of Dumfries, reports that he started for a drive at 
6 a.m., and between that hour and daylight he counted more 
than thirty very fine meteors, hardly one being under 1st mag- 
nitude. The prevailing colour was yellow. One brilliant 
meteor descended through Leo and, after bursting, left a streak 
which remained visible for quite a minute. Something of the 
display was also seen in the evening of January 2nd by Mr. 
J. H. Bridger, at Farnborough, and Mr. T. H. Astbury, at 
Vallingford, and two Quadrantids appearing at 6h, 20m. and 
6h. 41m. were observed at both stations. 


Of fifteen meteors mapped by Prof. Herschel on the nights 
of January 24th, 25th and 27th, several pretty bright, slow 
ones indicated a radiant in the extreme south-west region of 
Camelopardalus at about 43° + 63°. One of the meteors which 
appeared on January 25th, 11h. 10m., was fortunately also 
recorded by Mr. J. H. Bridger, at Farnborough, and a com- 
parison of the two observations leads to the following results :— 

Height at beginning, sixty-five miles, over a point two miles 

south-east of Atherstone, Warwick. 

Height at ending, forty-four miles, five miles north of Rugby. 

Length of observed path, twenty-six miles. 

Velocity, thirteen miles per second. 

Earth point, four miles north-west of Olney, Bucks. 

Radiant point, 45° + 62°. 

The shower is apparently the same as G.C. XLVII., witha 
mean position at 50°°4 + 62°°9. 
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Another meteor was observed by Prof. Herschel, at Slough, | 


and Mr. A. King, at Leicester, on January 27th, at 11h. 10m. 
Tt had a radiant at 98° — 10°, and fell from a height of fifty- 
seven to forty-five miles. : 
SHOWERS OF LEONIDS AND ANDROMEDES.—It is a remark- 
able fact that after the present year the two great November 
displays will be due on almost the same day of the year though 
there is a considerable difference of period, the Leonids arriving 


on November 15th, and the Bielan meteors on November 17th. | 


And another curious circumstance in connection with these 
cometary showers is that five periods (6°66 years) of the latter 
accurately represent one period (33°3 years) of the former. 
The Leonids complete three revolutions and the Bielids fifteen 
revolutions in a century. Brilliant displays may possibly come 
as follows :— , 





1900. Leonids. 1925. Bielids. 
1901, Leonids. 1932. Bielids. 
1905. Bielids. 1933. Leonids. 
1912. Bielids, 1934. Leonids. 
1918. Bielids. 1935. Leonids. 
THE FACE OF THE SKY FOR MARCH. 
By A. Fow er, F.R.A.8. 


THE Sun.—On the lst the sun rises at 6.48 and sets 
at 5.38; on the 3lst he rises at 5.40 and sets at 6.29. 
The sun enters Aries, and Spring commences, on the 
21st at 2 a.m. 

Observers who are favoured with clear western skies 
may expect to see the Zodiacal Light in the earlv 
evening. 

THe Moon.—The moon will be new at 11.25 a.m. on 
the Ist, will enter first quarter at 5.34 a.m. on the 8th 
will be full at 8.12 am. on the 16th, will enter last 
quarter at 5.37 a.m. on the 24th, and will be again 
new at 8.31 p.m. on the 30th. The following are the 
most interesting occultations : — 
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THe Pianets.—Mercury is well placed as an evening 
star during the early part of the month, reaching his 
greatest elongation of 18° 16 minutes east on the 8th 
at 11 a.m., when he sets an hour and forty-nine minutes 
after the sun; at 6.45 p.m. he will be about 7 degrees 
above the horizon and 3 degrees south of west. The 
apparent diameter of the planet on the Ist is 6”; on 
the 8th 7.2; and on the 12th, 8.2. One may ex. 
pect to observe the planet to advantage during th2 
first twelve days of the month; Venus will be about 
20 degrees east of Mercury. 

Venus will be a very conspicuous object in the western 
sky throughout the month in the early evening. As 
the middle of the month she sets at 9.54 p.m., nearly 
four hours after the sun, seven-tenths of the disc being 
then illuminated. At the beginning of the month 
she is in the western part of Pisces, but passes into 
Aries about the 11th and into Taurus about the 30th 
During the month the apparent diameter increases from 
14”.8 to 18”.0. 

Mars does not rise until about a quarter of an hour 
before sunrise, and cannot therefore be observed. 

Jupiter continues as a morning star, rising about 


1.54 a.m. on the Ist and about midnight on the 31st. 
His path is a short direct one in Ophiuchus until 
the 27th, when he is stationary. At the middle of the 
month the apparent diameter of the planet is 36’’.2. 
Saturn remains a morning star, rising about 
2.55 a.m. on the 15th. During the month he describes 
a short direct path in the western part of Sagittarius. 
Uranus is also a morning star, rising shortly after 
1 aM. at the middle of the month. He remains 


| nearly midway between Antares and Eta Ophiuch’. 


| sets about 10 p.m. 


| he is 1° north of Zeta 








He is in quadrature on the 3rd and stationary on the 
i7th. At the end of the month ihe planet will be 
about 1° south of Jupiter and 14° west. 

Neptune may still be picked up in the early evening 
by diligent observers; at the middle of the month he 
He is stationary on the 5th and in 
At the middle of the month 


> 


quadrature on the 15th. 
Tauri and 3 minutes (45’) 
following that star. 

Tue Stars.—About the middle of the month, at 
9 pm., Aries will be nearly setting a little north of 
west, Taurus will be nearly due west, Orion in the 
south-west, Capella high up in the west, Sirius low 
down about 30° south of west, Procyon and Gemin: 
higher and a little nearer the meridian, Cancer on the 
meridian, Leo pretty high up in the south-east, Arc- 
turus to the east, Hercules and Vega low down in the 
north-east. 

Minima of Algol will occur on the 8th at 9.31 P.m., 
on the 28th at 11.12 p.m., and on the 31st at & P.M. 


_ -@o—_——_ 
Chess Column. 
By C. D. Locock, B.a. 





Communications for this column should be addressed 
to C. D. Lococr, Netherfield, Camberley, and be posted 
by the 10th of each month. 


Solutions of February Problems 


(J. G. Campbell.) 


No. 1. 

Key-move—1l. B to Ktsq. 
1k. . Pxeee 2. Q to QRZ, ete. 
Dw « Mee iat, 2. Q~xP, ete. 
1... Keke, & Oar. 
lL... Pees SOME. 


[It is noticeable that the White QB is used only to 
make the key-move. This would be considered an 
offence against the law of economy in a modern 
problem. | 


No. 2. 
Key-move—1. Q to Kt6. 
Hb... Px @, 2. K to BY, ete. 
b. wv. Ete Be 2. Kt to Kt7ch, ete 


1... Kt to Ka, 2. R to B3, ete. 
Other variations lead to shor* mates. 
Correct Sotutions of beth problems received from 
J. Baddeley, Alpha, Capt. Forde, W. Nash, K. W.; 
ali of whom speak of the two problems in terms of 
admiration. 
Of No. 1 only, from E. Servante, H. 8. Brandreth, 
H. Le Jeune, W. J. Allea. 
H. S. Branpretuo— Your main variation in No. 2 
being incorrect you are, perhaps unjustly, not credited 
with its correct solution, although you have given the 
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correct key. After 1. Q to Kt6é, PxQ ; 2. Bx KtP, 9. Q to K6ch 9. K to Bsy 
Black replies 2. P to Bo. 10. Q to Q6ch 10. B to K2 
W. J. ALtLeN.—You will see that you are right in 11. Kt to R7ch ll. K to B2 
your conjecture as to the aifficulty of the second move 12. Q to KB6éch 12. Bx Qch 
13. R to Kt7ch. 13. Bx R mate. 


in No. 2. It is, in fact, as you suggest, harder to find 
than the key, which is rather the sort of move that a 
modern solver would be likely to try first, on the chance 
of its being correct. . 


E. Servante, H. Le zune, W. ve P. Crovsaz 
1. Q to K2 will not solve No. 2. E.g.1.... Kt to K5, 
threatening a check: the only defence against the 
threatened 2. Q to QKt2 and 2. Kt to Kt7ch. In 


ihe latter case the Knight 1s able to interpose at QB4, 
after 2....KxKt, 3. B to Kt6ch. It is a very near 
and beautiful “ try.” ; 

W. Nasu.—Both problems in half-an-hour from the 
diagram would seem to show that the “rust”? is very 
easily removed. . 

Capt. Forpe.—Your account of previous experiences 
with No. 1 is very interesting. Your friend’s advice 
to “try the least likely move” was evidently well 

















judged. 
PROBLEM. 
By J. K. Maemeikan (Repton). 
Buacz (3). 
YY Yf WY, 4, 
Y ' YW, . 2 WY | 
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GRY GEG LNG 
yy 4 Z 
Uh UszraA Wlditt/p 
kid 
YY, 
yey 
REKE 4 ay 
| 
WHITE \«). 


White mates in three moves. 

Mr. W. A. Shinkman, of Grand Kapids, U.S.A., pro- 
bably the greatest composer of long sui-mate problems 
jn the world, has sent the following fine specimen of 
his work. It is useless to give it a diagram as self-made 
yroblems are caviare to the KNowLEpGE band of 
solvers. Perhaps, howeve*, they may be induced to 
examine the solution appended, and sce for themselves 
the beautiful possibilities of this class of problem. The 
position is :— 

White—K at KR6, Q at QB8, R at QR2, Kt at Q5, 
P at KR7. 

Black—K_ at Ksq, B at Qsq. 
to mate in 13 moves. 

Mr. Shinkman sent no sclution with his “ puzzle,” 
but the following is no doubt the composer’s beautiful 


White compels Black 


intention :— 


Wuitr, BLACK. 
l. P to R8, becomes Kt. 1. K moves. 
2. R to KB2ch 2. K to K or Ktsq 
3. Kt to KB7 3. K to Bsq 
4. K to R7 4. K moves 
5. K to R8. 5, IK moves 
6. Kt to KKt5 dis. ch 6. KK moves 
7. Rto KKt2! 7. K moves 


8. Kt to QB7 K to K2 





The Chess Editor confesses without shame that he 
did not solve this from the diagram, but by a process 
of “ looking backward” from a fimish which should be 
worthy of Mr. Shinkman. After it had become evident 
that a new Knight should be mancuvred to KR7, the 
great difficulty was in the play of the Rook. The 
second move especially was quite unexpected, leading, 
as it does, to the extremely subtle seventh move, but 
the most wonderful feature of the problem is the ab- 
sence of any alternative solution, if this is indeed the 
case. 


Social Chess. By James Mason. (Horace Cox.) 

Mr. Mason’s latest work on Chess is a neatly bound 
little volume of 170 pages. It consists for the most 
part of a collection of 131 very short and _ brilliant 
games, each of them annotated and illustrated by a 
Giagram, so that its progress can geneially be followed 
without the aid of a chess-board. The names of the 
winners fairly represent the present century, ranging 
as they do from Napoleon I. to E. Lasker. The names 
of the losers are considerately withheld. Photographic 
descriptions of “ Social Chess-men ” ancient and modern, 
and an interesting and very amusiaz history of the 
game form the remainder of the work. Mr. Mason’s 
interpolated notes to the game quoted from an ancient 
vriter are in the happiest style of both writers. There 
is an index of openings as well as of winners of games. 
The price is 2s. 6d. net. 





CHESS INTELLIGENCE. 


The Anglo-American Cable Match takes place on 
March 23rd and 24th, the British team playing in the 
International Hall of the Monico Restaurant, Picca- 
dilly Circus. The two preceding days are to be devoted 
to the cable match between a combined team of 
Cxford and Cambridge Universities and a team repre- 
senting the American Universities. 

In the South-Eastern division of the 8.C.C.U. Surrey 
have defeated Sussex and lost to Hampshire. Should 
Hampshire succeed in defeating Sussex they will tie 
with Surrey for the leadership of that section. 

The late Professov Ruskin took a great interest in 
Chess, more particularly in very short and lively games, 
such as those of Mr. Bird. He was the originator of 
the expression “ Social Chess,” the title of Mr. Mason’s 
book reviewed above. Professor Ruskin was a Vice- 
President of the British Ckess Association, and the 
annual donor of the “ Ruskin” Prize, consisting of a 
collection of his works. 


For Contents of the Two last Numbers of “ Knowledge,” see 
Advertisement pages. 





The yearly bound volumes of KNowLEDGE, cloth gilt, 8s. 6d., post free. 


Binding Cases, ls. 6d. each ; post free, 1s. 9d. 
Subscribers’ numbers bound (including case and Index), 2s. 6d. each volume. 
Index of Articles and Illustrations for 1891, 1892, 1894, 1395, 1896, 1897, and 


1898 can be supplied for 3d. each. : é 
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“Knowledge” Annual Subscription, throughout the world, 
7s. 6d., post free. 
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